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Med  IW7;156(4Pt2):S69-S71. 

Coliath  and  Some  Davids  in  the  Tobacco  Wars  (Editorial) — Susser  M.  Am  J  Public  Health  1997; 
.S7(1(1):I593-1?95. 

Informed  Consent  (Special  Article)— Waisel  DB.  Truog  RD.  Anesthesiology  1997:87(4):968-978. 

Managed  Care  Is  not  the  Problem,  Quality  Is  (Commentary  l— Brook  RH.  JAMA  1997;278(  19): 
1612-1614. 

Overview  of  Nebuliser  Treatment  (Historical  Article) — Muers  MF.  Thorax  1997;52  (Suppl  2):S25- 
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Costs  of  an  Emergency  Department-Based  Ac- 
celerated Diagnostic  Protocol  vs  Hospitaliza- 
tion in  Patients  with  Chest  Pain:  A  Random- 
ized Controlled  Trial — Roberts  RR.  Zalenski  RJ. 
Mensah  EK,  Rydman  RJ.  Ciavarella  G,  Gussow 
L,  etal.JAMA  1997;278(20):1670. 

CONTEXT:  More  than  3  million  patients  are  hos- 
pitalized yearly  in  the  United  States  for  chest  pain. 
The  cost  is  over  $3  billion  just  for  those  found  to 
be  free  of  acute  disea.se.  New  rapid  diagnostic  tests 
for  acute  myocardial  infarction  (AMI)  have  re- 
sulted in  the  proliferation  of  accelerated  diagnostic 
protocols  ( ADPs)  and  chest  pain  observation  units. 
OBJECTIVE:  To  determine  whether  use  of  an 
emergency  department  (ED)-based  ADP  can  re- 
duce hospital  admission  rate,  total  cost,  and  length 
of  stay  (LOS)  for  patients  needing  admission  for 
evaluation  of  chest  pain.  DESIGN:  Prospective 
randomized  controlled  trial  comparing  admission 
rate,  total  cost,  and  LOS  for  patients  treated  using 
ADP  vs  inpatient  controls.  Total  costs  were  deter- 
mined using  empirically  measured  resource  uti- 
lization and  microcosting  techniques.  SETTING: 
A  large  urban  public  teaching  hospital  serving  a 
predominantly  African  American  and  Hispanic 
population.  PATIENTS:  A  sample  of  IG.S  patients 
was  randomly  selected  from  a  larger  consecutive 
sample  of  429  patients  with  chest  pain  concurrently 
enrolled  in  an  ADP  diagnostic  cohort  trial.  Eli- 
gible patients  presented  to  the  ED  with  clinical 
findings  suggestive  of  AMI  or  acute  cardiac  isch- 
emia (ACI)  but  at  low  risk  using  a  valiilatcd  predic- 
tive algorithm.  MAIN  OUTCOME  MEASURES: 
Primary  outcomes  measured  for  each  subject  were 
LOS  and  total  cost  of  treatment.  RliSULTS:  The 


hospital  admission  rate  for  ADP  vs  control  patients 
was  45.2%  vs  100%  (p  <  0.001 ).  The  mean  total 
cost/patient  for  ADP  vs  control  patiente  was  $  1 ,528 
vs  $2,095  (p  <  0.001 ).  The  mean  LOS  measured 
in  hours  for  ADP  vs  control  patients  was  33.1 
hours  vs  44.8  hours  (p  <  0.01 ).  CONCLUSIONS: 
In  this  trial,  ADP  saved  $567  in  total  hospital 
costs/patient  treated.  Use  of  ED-based  ADPs  can 
reduce  hospitalization  rates,  LOS,  and  total  cost 
for  low-risk  patients  with  chest  pain  needing  eval- 
uation for  possible  AMI  or  ACI. 

The  Role  of  Neutrophils  in  the  Pathogenesis  of 
Idiopathic  Pulmonary  Fibrosis — Obayashi  Y, 
Yaniadori  I,  Fujita  J,  Yoshinouchi  T,  Ueda  N, 
Takahara  J.  Chest  1997;1 12(5):13.38. 

OBJECTIVES:  The  prognostic  value  of  the  neu- 
trophil count  in  bronchoalveolar  lavage  tluid 
(BALE)  has  been  controversial.  The  role  of  neU' 
trophils  in  this  inflammatory  lung  disease,  there 
fore,  was  evaluated  in  this  study  by  additional 
measures.  MATERIALS  &  METHODS:  We  per 
formed  bronchoalveolar  lavage  (BAD  in  22  pa 
tients  with  idiopathic  pulmonary  fibrosis  (IPF)  di 
agnosed  by  open  lung  biopsy  specimen.  Percent 
polymorphonuclear  leukocyte  (PMN)  in  BALE 
and  absolute  neutrophil  counts  were  compared  with 
those  of  normal  nonsmokers.  Elastase  complexed 
to  «- 1 -proteinase  inhibitor  (al -PI)  in  plasma  and 
BALE  was  measured  as  a  marker  of  elastase  bur- 
den, and  neutrophil  distribution  in  22  lung  tissues 
was  observed  by  immunohistochemislry  using 
anlinculrophil  elastase  antibody.  RESULTS:  Per- 
cent PMN  and  absolute  neutrophil  counts  in  BALE 
ilid  not  increase  in  patients  with  IPF  as  compared 


with  normal  nonsmokers  (n  =  15);  the  plasma  elas- 
tase-al-PI  complex  value  (mean  ±  SE)  of  patients 
with  IPF  (668.5  ±  1 12.4  ng/mL)  was  significandy 
high  as  compared  with  that  of  normal  nonsmok- 
ers ( 130.3  ±  2 1 .3,  p  <  0.001 ).  In  addition,  the  BALE 
elastase-al-PI  complex  value  (mean  ±  SE)  of 
patients  with  IPF  was  also  significantly  high  (333.1 
+  87.0  ng/mg  albumin)  as  compared  with  that  of 
normal  nonsmokers  (83. 1  ±  29.3  ng/mg  albumin, 
p  <  0.05).  Immunohistochemislry  demonstrated 
considerable  numbers  of  neutrophils  infiltrating 
the  lung  parenchyma  in  biopsy  specimens  obtained 
by  open  lung  biopsy,  CONCLUSIONS:  These  re- 
sults suggested  that  although  the  neutrophil  count 
in  BALE  could  not  represent  the  distribution  of 
neutrophil  in  the  lung,  high  levels  of  neutrophil 
elastase  were  demonstrated  in  lung  parenchyma 
and  also  in  both  BALE  and  sera.  Therefore,  neu- 
trophils might  indeed  play  an  inifKirtanl  role  in  the 
pathogenesis  of  IPF. 

A  Randomized,  Controlled  Study  of  the  I -Hour 
and  24-Hour  KfTects  of  Inhaled  Nitric  Oxide 
Therapy  in  Children  with  Acute  Hypoxemic 
Respiratory  Failure — Day  RW,  Allen  EM,  Wine 
MK.  Chest  1997;!  12(5):  1324. 

OBJECTIVE:  To  determine  whether  24  hours  of 
inhaled  nitric  oxide  improves  oxygenation  greater 
than  conventional  therapy  alone  in  children  with 
acute  hypoxemic  respiratory  failure.  DESIGN: 
Prospective,  randomized,  controlled  study.  SET- 
TING: Twenty-six-bed  pediatric  ICU  in  a  tertiary 
children's  hospital.  PATIENTS:  Twenty-four 
patients  with  acute  bilateral  lung  disease  requir- 
ing a  posilive-eiid  expiratory  pre-ssurc  >  6  cm  H^O 
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and  a  fraction  of  inspired  oxygen  >  0.5  for  >  1 2 
hours.  INTERVENTIONS:  Twelve  patients  were 
treated  with  10  ppm  inhaled  nitric  oxide  from  the 
onset  of  randomization  and  12  control  patients 
were  initially  maintained  on  a  regimen  of  conven- 
tional therapy  alone.  After  a  period  of  24  hours, 
control  patients  were  ;ilso  treated  with  10  ppm  in- 
haled nitric  oxide.  Hemodynamic  and  blood  gas 
measurements  were  performed  at  baseline,  at  1 
hour  after  randomization,  and  at  24-hour  in- 
tervals for  2  days.  MEASUREMENTS  &  RE- 
SULTS: Inhaled  nitric  oxide  decreased  the  ratio 
of  pulmonary  to  systemic  vascular  resistance  and 
improved  oxygenation  indexes  during  the  initial 
hour  following  randomization.  However.  24  hours 
after  randomization,  the  oxygenation  indexes  of 
1 1  surviving  treated  patients  were  not  improved 
in  comparison  to  baseline  or  the  oxygenation  in- 
dexes of  10  sur\iving  control  patients.  Oxygena- 
tion indexes  acutely  improved  in  control  patients 
when  inhaled  nitric  oxide  was  started  after  24 
hours  of  conventional  therapy.  Oxygenation 
indexes  remained  improved  in  the  initial  control 
patients  after  24  hours  of  inhaled  nitric  oxide. 
CONCLUSIONS:  Pulmonary  vascular  resistance 
and  systemic  oxygenation  are  acutely  improved 
by  10  ppm  inhaled  nitric  oxide  in  some  children 
with  severe  lung  disease.  However,  a  sustained 
improvement  in  oxygenation  may  not  occur  dur- 
ing prolonged  therapy.  Thus,  inhaled  nitric  oxide 
may  have  a  limited  therapeutic  role  in  children 
with  acute  hypoxemic  respiratory  failure. 

Is  pH  Paper  an  Acceptable,  Low-Cost  Alter- 
native to  the  Blood  Gas  Analyzer  for  Deter- 
mining Pleural  Fluid  pH? — Lesho  EP,  Roth  BJ. 
Chest  iy97;112(5):1291. 

BACKGROUND:  Our  laboratory  uses  pH  paper 
rather  than  a  blood  gas  analyzer  to  measure  pleu- 
ral fluid  pH  to  decrease  cost  and  avoid  analyzer 
malfunction  due  to  viscous  fluids.  METHODS: 
To  compare  these  2  melliods  oldelemiining  pleu- 
ral fluid  pH.  42  patients  undergoing  diagnostic 
or  therapeutic  thoracentesis  had  rwo  1  -mL  aliquots 
of  pleural  fluid  anaerobically  collected  in  a  hepar- 
inized  syringe  and  placed  on  ice.  pH  measurements 
were  made  using  litmus  paper  (pHydron  Vivid 
6-8  brand  litmus  paper;  MicroEssential  Labs; 
Brooklyn  NY)  and  the  model  995-Hb  blood  gas 
analyzer  ( AVL  Instruments;  Roswell  GA)  within 
1  hour  of  collection.  Agreement  analysis  was  per- 
formed in  3  ways:  on  the  entire  group;  in  sub- 
categories of  complicated  or  uncomplicated 
parapneumonic  effusions  (<  7. 1 .  7. 1  to  73.  >  7.3); 
and  in  subcategories  of  poor  prognosis  or  better 
prognosis  malignant  effusions  (<  7.3,  >  7.3).  RE- 
SULTS; pH  measured  with  pH  paper  was  sig- 
nificantly more  variable  (SD  =  O..S.'i,  coefficient 
of  variation  |  C  V  j  =  7.5% )  than  was  pH  measured 
with  the  blood  gas  analyzer  (SD  =  0.1 1.  CV  = 
1.5%).  There  was  no  significant  correlation 
between  values  obtained  with  the  2  techniques 
(r  =  -0.26,  SD  of  the  differences  =  0..59).  Using 


the  pH  subcategories,  there  was  729}  discordance 
in  classification  between  litmus  paper  and  arte- 
rial blood  gas  (ABG)  determinations  for  patients 
with  parapneumonic  effusions.  In  patients  with 
malignant  effusions,  there  was  30%  discordance. 
The  pH  values  obtained  by  the  ABG  analyzer  pre- 
dicted tube  tiioracostomy  72%  of  the  time,  whereas 
the  pH  values  obtained  using  pH  paper  were  con- 
sistent only  36%  of  the  time.  CONCLUSION: 
Determination  of  pleural  fluid  pH  using  pH  paper 
is  unreliable  and  should  not  be  considered  an 
acceptable  alternative  to  the  blood  gas  analyzer. 
There  is  no  need  to  determine  pH  on  purulent  sam- 
ples. Hospital  laboratories  will  be  more  likely  to 
allow  the  use  of  the  ABG  analyzer  on  fluids  other 
than  blood  if  clinicians  keep  this  in  mind. 

Home  Nebulized  Therapy  for  Patients  with 
Chronic  Obstructive  Pulmonary  Disease:  Pa- 
tient Compliance  with  Treatment  and  its  Rela- 
tion to  Quality  of  Life — Corden  ZM,  Bosley  CM. 
Rees  PJ.  Coclirane  GM.  Chest  1997;  112(5):  1278. 

OBJECTIVES:  To  assess  compliance  with  hoine 
nebulized  therapy  in  patients  with  chronic  ob- 
structive pulmonary  disease  (COPD).  DESIGN: 
Patients'  home  nebulizers  were  replaced  with  neb- 
ulizers that  recorded  the  date  and  time  of  each  treat- 
ment over  a  period  of  4  weeks.  Poor  compliance 
was  defined  as  taking  <  70%  of  the  prescribed  do.se 
(or  <  60%  for  those  prescribed  treatments  5  or 
more  times  daily).  SETTING:  Patients  were  seen 
at  the  hospital  COPD  outpatient  clinic.  The  com- 
pliance data  obtained  were  recorded  while  they 
were  at  home.  PATIENTS:  Ninety-three  patients 
aged  44  to  76  years  (mean.  64.9  years)  were 
recruited  from  the  hospital  nebulizer  database. 
MEASUREMENTS:  Patients  completed  a  self- 
reported  quality  of  life  scale,  the  St  George's  Res- 
piratory Questionnaire  (SGRQ).  both  before 
(SGRQI )  and  after  (SGRQ2)  the  4-week  study 
period  to  look  at  whether  quality  of  life  was  either 
predictive  of  or  subsequent  to  level  of  compliance. 
RESULTS:  Data  were  obtained  from  82  patients. 
Mean  compliance  was  57%  (range,  0  to  1 24% ). 
Thirty-six  (44%)  patients  were  compliant  and  46 
(56%)  were  poorly  compliant.  There  was  no  dif- 
ference between  the  2  groups  in  age  or  sex  distri- 
bution. Compliance  was  negatively  correlated  with 
the  total  score  on  the  SGRQ2  (p  =  0.03).  CON- 
CLUSION: The  study  shows  that  levels  of  com- 
pliance with  nebulized  therapy  are  low  in  a  Uu'ge 
proportion  of  patients  with  COPD  and  that  patients 
with  low  levels  of  compliance  report  greater  im- 
pairment in  their  quality  of  life. 

Influence  of  Sleep  Apnea  on  24-Hour  Blood 

Pres.sure— Pankow  W,  Nabe  B,  Lies  A,  Becker  II, 
KohlerU,  Kohl  FV,etal.  Chest  1997:1 12(5):  1253. 

OBJECTIVE:  To  study  the  influence  of  obstaic- 
tive  sleep  apnea  (OS A)  on  24-hour  blood  pres- 
sure (BP).  SETTING:  Sleep  lahiraloiy  of  the  Med- 
ical  Dcpartnicnl.   Ncukolln   Hospital.   Berlin. 


Germany.  METHODS:  In  93  subjects,  noninvasive 
24-hour  BP  monitoring  was  performed  with  BP 
recordings  made  at  1 5-inin  intervals.  Apnea  sever- 
ity was  evaluated  by  means  of  a  portable  device 
that  allows  calculation  of  an  oxygen  desaturation 
index  (ODD.  A  normal  24-hour  BP  profile  (dip- 
ping) was  defined  by  a  night/day  BP  ratio  of  0.9. 
RESULTS;  ODI  was  related  to  systolic  and  dias- 
tolic dayume  (p  <  0.001 )  and  nighttime  BP  (p  < 
O.OOI )  as  well  as  systolic  and  diastolic  BP  night/ 
day  ratios  (p  <  0.001 ).  Multiple  regression  anal- 
ysis showed  that  age  and  ODI  were  independently 
related  to  daytime  BP.  When  subjects  were  group- 
ed according  to  apnea  severity,  daytime  BP  in- 
creased as  ODI  increased:  1 27/80  ±10/11  mm  Hg 
in  habitual  snorers  (ODI  0  to  5),  135/87  ±  15/9 
mm  Hg  in  mild  OSA  (ODI  6  to  30),  and  140/90 
±  13/10  mm  Hg  in  severe  OSA  (ODI  >  30)  (p  val- 
ues <  0.05  for  comparisons  of  OSA  groups  with 
habitual  snorers).  Compared  to  subjects  with  mild 
OSA  or  habitual  snorers.  BP  night/day  ratios  were 
greater  in  patients  with  severe  OSA  (p  values  < 
0.05).  Accordingly,  hypertension  and  nondipping 
increased  as  ODI  increased.  CONCLUSION:  OSA 
is  associated  with  hypertension  independent  of 
the  confounding  factors  of  age  and  obesity.  Non- 
dipping  is  related  to  apnea  severity.  These  alter- 
ations might  contribute  to  the  increased  mortal- 
ity in  patients  with  severe  OSA. 

Influenza  Virus  Vaccination  of  Patients  with 
Chronic  Lung  Disease — Gorse  GJ.  Otto  EE, 
Daughaday  CC,  Newman  FK,  Eickhoft'CS,  Pow- 
ers DC,  et  al.  Chest  1997:1 12(5);  122 1. 

STUDY  OBJECTIVES:  To  evaluate  the  safety 
of.  and  mucosal  and  systemic  immune  responses 
induced  by  2  influenza  virus  vaccine  regimens  in 
subjects  with  chronic  obstructive  pulmonary  dis- 
ease (COPD).  DESIGN:  Single-center,  blinded, 
randomized,  prospective  clinical  trial  evaluating 
2  vaccine  regimens.  SETTING:  Outpatient  clin- 
ics of  St  Louis  Department  of  Veterans  Affairs 
Medical  Center.  PARTICIPANTS:  Volunteers 
(age  range,  42  to  88  years)  had  preexisting  COPD 
with  severe  obstruction  to  airflow  on  average,  were 
male,  and  were  not  receiving  immunosuppressive 
medication.  INTERVENTIONS:  Twenty-nine  vol- 
unteers were  randomly  assigned  to  receive  either 
bivalent  live  attenuated  influenza  A  vinis  vaccine 
(CAV)  or  saline  solution  placebo  intranasally.  All 
subjects  also  received  an  i.m.  injection  of  triva- 
lent  inactivated  influenza  virus  vaccine  (TVV)  si- 
multaneously. MEASLIREMENTS  &  RESULTS; 
Clinical  status  and  pulmonary  function  measured 
by  spirometry  did  not  change  significantly  after 
vaccination.  Using  hemagglutinins  (HI  and  H3 
HA)  which  more  closely  resembled  those  in  CAV, 
mean  levels  of  anti-HA  immunoglobulin  A  (IgA) 
antibodies  in  nasal  washings  increa.sed  significant- 
ly after  vaccination  with  CAV  and  TVV  comp;ired 
to  prevaccination.  but  they  did  not  increase  sig- 
nificantly after  TVV  and  intranasal  placebo.  Mean 
levels  of  infliien/a  A  \iiiis-slinnilated  intcrleukin- 
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2  and  -4  produced  by  peripheral  blood  mononu- 
clear cells  in  vitro  increased  significantly  after 
administration  of  the  combination  vaccine  regi- 
men and  to  a  lesser  extent  after  TVV  and  intranasal 
placebo  compared  to  respective  prevaccination 
levels.  The  timing  of  the  cytokine  response  ap- 
peared different  following  CAV  and  TVV  com- 
pared to  TVV  and  intranasal  placebo.  CONCLU- 
SIONS: Intfanasally  administered  CAV  was  safe 
when  given  with  i.m.  administered  TVV  and  there 
may  be  an  immunologic  advantage  to  adminis- 
tration of  the  combination  vaccine  regimen  com- 
pared to  TVV  with  intranasal  placebo. 

Consumer  Reports  in  Health  Care.  Do  They 
Make  a  Difference  in  Patient  Care? — Longo 
DR.  Lund  G.  Schramm  W.  Fraas  J.  Hoskins  B. 
Howell  V.  JAMA  I997;278(19l:1579. 

CONTEXT:  Consumer  reports  in  health  care  are 
a  relatively  recent  phenomenon.  Primarily  designed 
to  assist  consumers  in  making  more  informed  deci- 
sions about  their  personal  health  care,  they  appear 
to  have  an  important  by-product — they  led  to  posi- 
tive changes  in  the  behavior  of  clinicians  and  health 
care  delivery  organizations.  While  there  has  been 
much  speculation  on  their  impact  on  health  care 
consumer  behavior,  consumer  reports  offer  an  ef- 
fective strategy  in  improving  the  quality  of  pa- 
tient care.  OBJECTIVE:  To  examine  the  impact 
of  an  obstetrics  consumer  report  developed  and 
issued  by  the  Missouri  Department  of  Health  on 
hospital  behavior.  DESIGN  &  SETTING:  A  ret- 
rospective study  of  hospital  behavior  using  both 
primary  survey  and  secondary  clinical  data.  PAR- 
TICIPANTS; Consumer  reports  were  issued  in 
1993  to  all  Missouri  hospitals  providing  obstetrical 
services  (n  =  90).  A  survey  was  conducted  a  year 
later,  and  the  results  were  analyzed  with  other 
available  data  to  determine  the  effect  of  the  report. 
Two  hospitals  discontinued  obstetrical  services 
by  the  time  of  the  survey:  of  the  remaining  88  hos- 
pitals. 82  (93'7t )  responded  to  the  survey.  MAIN 
OUTCOME  MEASURES:  The  following  out- 
comes were  examined:  ( 1 )  number  and  percent- 
age of  hospitals  that  previously  did  not  have  ser- 
vices at  the  time  report  was  issued,  but  had.  or 
planned  to  have,  services  after  a  guide  was  publish- 
ed; (2)  the  percentage  of  obstetrical  policies  that 
were  changed,  planned  to  change,  or  are  under  dis- 
cussion for  change  (car  seat  program,  obstetrical 
follow-up  services,  formal  transfer  agreement, 
nurse  educator  for  breast-feeding,  and  availability 
of  tubal  ligations);  and  (,3)  clinical  outcomes,  in- 
cluding satisfaction,  appropriateness  of  charges, 
and  the  rates  of  cesarean  delivery,  high-risk  infant 
transfer,  ultrasound,  vaginal  birth  after  cesarean, 
very  low  birthweight,  and  newborn  death.  RE- 
SULTS: Within  I  year  of  the  report,  approximately 
50%  of  hospitals  that  did  not  have  car  seat  pro- 
grams, formal  transfer  agreements,  or  nurse  edu- 
cators for  breast-feeding  prior  to  the  report  either 
instituted  or  planned  to  institute  these  .services. 
Hospitals  in  competitive  markets  that  did  not  offer 
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one  of  these  services  at  the  time  of  the  report  were 
more  likely  to  institute  a  service  and/or  were  about 
twice  as  likely  to  consider  improving  several  indi- 
cators. Clinical  outcome  indicators  all  improved 
in  the  expected  direction.  CONCLUSION:  Pub- 
lic release  of  consumer  reports  may  be  useful  not 
only  in  assisting  consumers  to  make  informed 
health  care  choices,  but  also  in  facilitating  im- 
provement in  the  quality  of  hospital  services  of- 
fered and  care  provided.  Changes  occur  especially 
in  competitive  markets. 

Factors  Influencing  the  Tracheal  Fluctuation 
of  Inhaled  Nitric  Oxide  in  Patients  with  Acute 
Lung  Injury — Umamaheswara  Rao  GS,  Gallart 
L.  Law-Koune  JD.  Lu  Q,  Puybasset  L.  Cluzel  P. 
etal.  Anesthesiology  1997;87(4):823. 

BACKGROUND:  Inhaled  nitric  oxide  (NO)  im- 
proves arterial  oxygenation  in  patients  with  acute 
lung  injury  (ALI)  by  selectively  dilating  pulmon- 
ary vessels  perfusing  ventilated  lung  areas.  It  can 
be  hypothesized  that  NO  uptake  from  the  lung  de- 
creases with  increasing  ventilation  perfusion  mis- 
match. This  study  was  undertaken  to  determine 
the  factors  influencing  the  fluctuation  of  tracheal 
NO  concentration  over  the  respiratory  cycle  as  an 
index  of  NO  pulmonary  uptake  in  patients  with 
ALI.  METHODS:  By  using  a  prototype  system 
(Opti-NO)  delivering  a  con.stant  flow  of  NO  only 
during  the  inspiratory  phase.  3  and  6  ppm  of  NO 
were  administered  during  controlled  mechanical 
ventilation  into  a  lung  model  and  to  1 1  patients 
with  ALI.  All  patients  had  a  thoracic  computed 
tomography  (CT)  scan.  Based  on  an  analysis  of 
tomographic  densities,  lungs  were  divided  into  3 
zones:  normally  aerated  (- 1 .000  to  -500  Houns- 
field  units  [HU]),  poorly  aerated  {-."500  to  -100 
HU),  and  nonaerated  (-100  to  4-100  HU).  and  the 
volume  of  each  zone  was  computed.  Concentra- 
tions of  NO  in  the  inspiratory  limb  and  trachea 
were  continuously  measured  by  a  fast-response 
chemiluminescence  apparatus.  RESULTS:  In  the 
lung  model,  tracheal  NO  concentration  was  sta- 
ble with  minor  fluctuation.  In  contrast,  in  patients, 
tracheal  NO  concentration  fluctuated  widely  dur- 
ing the  respiratory  cycle  (55  ±  10%).  Because 
uptake  of  NO  fixim  the  lungs  was  absent  in  the  lung 
model  but  present  in  the  patients,  this  fluctuation 
was  considered  as  an  index  of  pulmonary  uptake 
of  NO.  This  was  further  substantiated  by  ( I )  the 
coincidence  of  the  peak  and  minimum  tracheal  NO 
concentration  with  the  end-inspiratory  and  end- 
expiratory  pha.ses,  respectively,  and  (2)  continued 
decrease  of  U^acheal  NO  concentration  during  pro- 
longed expiratory  phase.  In  patients  with  ALI,  the 
fluctuation  of  tracheal  NO  concentration  expressed 
as  the  difference  between  inspiratory  and  expiratory 
NO  concentrations  divided  by  inspiratory  NO  con- 
centration was  greater  al  6  ppm  than  at  3  ppm  (p 
<  O.OI ),  was  linearly  correlated  with  normally  aer- 
ated lung  volume,  invcr>icly  convlaled  with  alve<ilar 
dead  space  and  with  poorly  aerated  lung  volume. 
CONCLUSION:  In  patients  with  ALI,  tluctuation 


of  tracheal  NO  concentration  over  the  respiratory 
cycle  can  be  considered  as  an  index  of  NO  uptake 
from  the  lungs  lh.it  depends  on  aerated  lung  vol- 
ume and  perfusion  of  \  entilated  lung  areas.  At  bed- 
side, it  may  be  used  to  follow  the  evolution  of  ven- 
tilation-perfusion  mismatch. 

Peer  Review  of  the  Quality  of  Care.  Reliability 
and  Sources  of  Variability  for  Outcome  and 
Process  Assessments — Smith  MA.  Atherly  AJ. 
Kane  RL.  Pacala  JT.  JAMA  1997:278(19):  1573. 

CONTEXT:  Peer  assessments  have  traditionally 
been  used  to  judge  the  quality  of  care,  but  a  major 
drawback  has  been  poor  interrater  reliability.  OB- 
JECTIVES: To  compare  the  interrater  reliability 
for  outcome  and  process  assessments  in  a  popu- 
lation of  frail  older  adults  and  to  identify  systematic 
sources  of  variability  that  contribute  to  poor  reli- 
ability. SETTING:  Eight  sites  participating  in  a 
managed  care  program  that  integrates  acute  and 
long-term  care  for  frail  older  adults.  PATIENTS: 
A  total  of  3 1 3  frail  older  adults.  DESIGN:  Retro- 
spective review  of  the  medical  record  with  180 
charts  randomly  assigned  to  2  geriatricians,  2  geri- 
atric nurse  practitioners,  or  I  geriatrician  and  1  geri- 
atric nurse  practitioner  and  1 33  charts  randomly 
assigned  to  either  a  geriaUncian  or  a  geriatric  nurse 
pracritioner.  MAIN  OUTCOME  MEASURES: 
Interrater  reliabilities  for  structured  implicit  judg- 
ments about  process  and  outcomes  for  overall  care 
and  care  for  each  of  8  tracer  conditions  (eg.  arthri- 
tis). RESULTS:  Outcome  measures  had  higher  in- 
terrater reliability  than  process  measures.  Five  out- 
come measures  achieved  fair  to  good  reliability 
(more  than  0.40).  while  none  of  the  process  meas- 
ures achieved  reliabilities  more  than  0.40.  Three 
factors  contributed  to  poorer  reliabilities  for  pro- 
cess measures:  ( I )  ;ui  inability  of  reviewers  to  dif- 
ferentiate among  cases  with  respect  to  the  quality 
of  management,  (2)  systematic  bias  ft^om  individual 
reviewers,  and  (3)  systematic  bias  related  to  the 
professional  training  of  the  reviewer  (ie.  physician 
or  nurse  practitioner).  CONCLUSIONS:  Peer 
assessments  can  play  an  important  role  in  char- 
acterizing the  quality  of  care  for  complex  patients 
with  multiple  interrelated  chronic  conditions,  but 
reliability  can  be  poor.  Strategies  to  achieve  ade- 
quate reliability  for  these  assessments  should  be 
applied.  These  sU'ategies  include  emphasizing  out- 
comes measurement,  providing  more  structured 
assessments  to  identify  true  differences  in  patient 
management,  adjusting  systematic  bias  resulting 
from  the  individual  reviewer  and  their  professional 
background,  and  averaging  scores  from  multiple 
reviewers.  Future  research  on  the  reliability  of  peer 
as.sessments  should  focus  on  improving  the  abil- 
ity of  proce.ss  measures  to  differentiate  among  cases 
with  respect  to  the  quality  of  management  and  on 
identifying  additional  sources  of  systematic  bias 
for  both  process  and  outcome  measures.  Explicit 
recognition  of  factors  intluencing  reliability  will 
strengthen  efforts  to  develop  sound  measures  for 
quality  assurance. 


Nosocomial  Respiratory  Syncytial  Virus  Infec- 
tion In  Canadian  Pediatric  Hospitals:  A  Pedi- 
atric Investisators  Collaborative  Network  on 
Infections  in  Canada  Study — Langley  JM.  Le- 
Blanc  JC.  Wang  EEL.  Law  BJ.  MacDonald  NE. 
Mitchell  I.  et  al.  Pediatrics  1997;I00(6):943. 

OBJECTIVE:  To  determine  nosocomial  trans- 
mission of  respiratory  syncytial  virus  (RSV)  in 
Canadian  pediatric  hospitals,  outcomes  associat- 
ed with  no.socomiaI  disease,  and  infection  con- 
trol practices.  Design.  A  prospective  cohort  study 
in  the  1992  to  1994  winter  respiratory  seasons. 
SETTING:  Nine  Canadian  pediatric  university- 
affiliated  hospitals.  PARTICIPANTS:  Hospi- 
talized children  with  symptoms  of  lower  res- 
piratory tract  infection  (at  least  one  of  cough, 
wheezing,  dyspnea,  tachypnea,  and  apnea)  and 
RSV  antigen  identified  in  a  nasopharyngeal  as- 
pirate. RESULTS:  Of  1 .5 1 6  children.  91  (67f )  had 
nosocomial  RSV  (NRSV),  defined  as  symptoms 
of  lower  respiratory  tract  infection  and  RSV  anti- 
gen beginning  >  72  hours  after  admission.  The 
nosocomial  ratio  (NRSV/[community-acquired 
RSV  CARSV)]  -I-  NRSV)  varied  by  site  from 
2.8%  to  13%.  The  median  length  of  stay  attrib- 
utable to  RSV  for  community-acquired  illness  was 
5  days,  but  10  days  for  nosocomial  illness.  Four 
children  with  NRSV  (4. 4%)  died  within  2  weeks 
of  infection,  compared  with  6  (0.42%)  with 
CARSV  (relative  risk  =  10.4.  95%  confidence 
interval:  3.0.  36.4).  All  sites  isolated  RSV-posi- 
tive  patients  in  single  rooms  or  cohorted  them. 
In  a  multivariate  model,  no  particular  isolation 
policy  was  associated  with  decreased  nosocomial 
ratio,  but  gowning  to  enter  the  room  was  asso- 
ciated with  increased  risk  of  RSV  transmission 
(incidence  rate  ratio  2.81:  confidence  interval: 
1.65. 4.77|.  CONCLUSIONS:  RSV  transmission 
risk  in  Canadian  pediatric  hospitals  is  generally 
low.  Although  use  of  barrier  methods  varies,  all 
sites  cohort  or  isolate  RSV-positive  patients  in 
single  rooms.  Children  with  risk  factors  for  severe 
disease  who  acquire  infection  nosocomially  have 
prolonged  stays  and  excess  mortality. 

Cost-Effectiveness  of  the  Clinical  Practice  Rec- 
ommendations in  the  AHCPR  Guideline  for 
Smoking  Cessation.  Agency  for  Health  Care 
Policy  and  Research — Cromwell  J.  Bartosch  WJ. 
Fiore  MC.  Hasselblad  V.  Baker  T.  JAMA  1997; 
278(2 1):  1 759. 

CONTEXT:  The  Agency  for  Health  Care  Policy 
and  Research  (AHCPR)  published  the  Smoking 
Cessation:  Clinical  Practice  Guideline  in  1996. 
Based  on  the  results  of  meta-analyses  and  expert 
opinion,  the  guideline  identifies  efficacious  inter- 
ventions for  priinary  care  clinicians  and  smoking 
cessation  specialty  providers.  OBJECTIVE:  To 
determine  the  cost-effectiveness  of  clinical  rec- 
ommendations in  AHCPR's  guideline.  DESIGN: 
The  guideline's  15  recommended  smoking  ces- 
sation interventions  were  analyzed  to  determine 
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their  relative  cost-effectiveness.  Ttien,  using  deci- 
sion probabilities,  the  interventions  were  combined 
into  a  global  model  of  the  guideline's  overall  cost- 
effectiveness.  PATIENTS:  The  analysis  assumes 
that  primary  care  clinicians  .screen  all  presenting 
adults  for  smoking  status  and  advise  and  motivate 
all  smokers  to  quit  during  the  course  of  a  routine 
office  visit  or  hospitalization.  Smoking  cessation 
interventions  are  provided  to  75%  of  U.S.  smok- 
ers 1 8  years  and  older  who  are  assumed  to  be  will- 
ing to  make  a  quit  attempt  during  a  year's  time. 
I>JTERVENnON:  Three  counseling  interventions 
for  primary  care  clinicians  and  2  counseling  inter- 
ventions for  smoking  cessation  specialists  were 
modeled  with  and  without  transdermal  nicotine 
and  nicotine  gum.  MAIN  OUTCOME  MEAS- 
URE: Cost  (1995  dollars)  per  life-year  or  qual- 
ity-adjusted life-year  (QALY)  saved,  at  a  discount 
of  3%.  RESULTS:  The  guideline  would  cost  $6.3 
billion  to  implement  in  its  first  year.  As  a  result, 
society  could  expect  to  gain  1 .7  million  new  quit- 
ters at  an  average  cost  of  $3,779/quitter,  $2,587/ 
life-year  saved,  and  $  1 ,9 1 5  for  every  QALY  saved. 
CosLs/QALY  saved  ranged  from  $  1 , 1 08  to  $4,542, 
with  more  intensive  interventions  being  more  cost- 
effective.  Group  intensive  cessation  counseling 
exhibited  the  lowest  cost/QALY  saved,  but  only 
5%  of  smokers  appear  willing  to  undertake  this 
type  of  intervention.  CONCLUSIONS:  Compared 
with  other  preventive  interventions,  smoking  ces- 


sation is  extremely  cost-effective.  The  more  inten- 
sive the  intervention,  the  lower  the  cost/QALY 
saved,  which  suggests  that  greater  spending  on 
interventions  yields  more  net  benefit.  While  all 
these  clinically  delivered  interventions  seem  a  rea- 
sonable societal  investment,  those  involving  more 
intensive  counseling  and  the  nicotine  patch  as  adju- 
vant therapy  are  particularly  meritorious. 

Respiratory  Syncytial  Virus  Immune  Globu- 
lin Treatment  of  RSV  Lower  Respiratory  Tract 
Infection  in  Previously  Healthy  Children — 

RtxJriguez  WJ,  Gmber  WC,  Groothuis  JR,  Simoes 
EAF,  Rosas  AJ,  Lepow  M,  et  al.  Pediatrics  1997; 
100(6):937. 

OBJECTIVE.  To  evaluate  the  efficacy  of  high 
titer  respiratory  syncytial  virus  (RSV)  immune 
globulin  (RSVIG)  in  the  treatment  of  previously 
healthy  children  hospitalized  with  proven  RSV 
lower  tract  infection  (LRII.  Method.  Infants  and 
young  children  <  2  years  of  age  with  RSV  LRI  of 
<  4  days  duration,  and  respiratory  scores  >  2.5 
were  enrolled.  RESULTS.  One  hundred  one  pre- 
viously healthy  children  hospitalized  with  RSV 
LRI  received  either  1 5(K)  mg/kg  of  RS VIG  ( Respi- 
Gam,  Medlmmune  Inc.  Gaithersburg  MD)  or 
albumin  placebo  in  a  randomized,  double-blind, 
placebo-controlled  trial.  Forty-six  RSVIG  and  52 
recipients  of  placebo  met  all  eligibility  criteria. 


Demographic  characteristics  of  the  2  groups  were 
similar.  More  RSVIG  recipients  (46%  vs  29%) 
had  an  S^o:  S  85%  at  entry  than  did  placebo  recip- 
ients, but  a  higher  proportion  of  placebo  recip- 
ients required  intensive  care  unit  (ICU)  care  and 
mechanical  ventilation  at  study  entry.  The  mean 
RSV  hospital  .stay  was  5.52  ±  0.69  days  (SE)  for 
placebo  and  4.58  ±  0.40  days  for  RSVIG.  Addi- 
tionally, there  was  an  interaction  between  treat- 
ment group  and  entry  respiratory  score,  which  led 
to  subgroup  analysis.  Children  with  modest  res- 
piratory illness  did  not  receive  any  benefit  from 
RSVIG  therapy.  RSVIG  recipients  with  more 
severe  illness  (entry  respiratory  scores  >  3.0)  had 
1.6  fewer  hospital  days  and  2.7  days  less  ICU 
stays.  CONCLUSION.  RSVIG  infusions  seemed 
safe  and  generally  well  tolerated.  Although  some 
beneficial  effect  trends  were  seen  for  those  with 
more  severe  disease  who  were  treated  there  was 
no  evidence  that  treatment  with  RSVIG  resulted 
in  reduced  hospitalization  and  reduced  ICU  stays 
in  all  children  with  RSV  disease. 

Mortality  Attributable  to  Cigarette  Smoking 

in  China— Lam  TH,  He  Y,  Li  LS,  Li  LS,  He  SF, 

Liang  BQ.  JAMA  1997;278(I8):1505. 

CONTEXT:  The  few  published  prospective  stud- 
ies of  smoking  and  mortality  in  China  have  re- 
ported low  relative  risks,  but  the  durations  of  fol- 
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low-up  were  short.  OBJECTIVE:  To  assess  Ihe 
mortality  of  ever-  and  never-smokers  in  a  cohort 
after  20  years  ot  follow-up.  DESIGN.  SETTING, 
&  SUBJECTS:  A  cohort  analytic  study  in  a  ma- 
chinery factory  in  Xi'an,  China,  involving  1.696 
people  aged  35  years  or  older  ( 1 . 1 24  men  and  572 
women)  examined  in  May  1976.  MAIN  OUT- 
COME MEASURES:  All-cause  and  tobacco-as- 
sociated mortality.  RESULTS:  A  total  of  56%  of 
the  men  and  1 2''i  ol  the  women  were  ever-smok- 
ers  at  baseline.  Through  August  31.1 996. 2 1 8  per- 
sons (173  men  and  45  women)  had  died.  The  rel- 
ative risks  (95%  confidence  intervals  [CIs])  for 
ever  smoking  (after  adjusting  for  age,  marital  sta- 
tus, occupation,  education,  diastolic  blood  pres- 
sure, and  triglyceride  and  cholesterol  levels)  for 
deaths  resulting  from  all  causes,  all  cancer,  and 
coronary  heart  disease  were,  respectively,  2.42 
(95%  CI,  1,72-3.42).  2.50  (95%  CI,  1.41-4.43), 
and  3.61  (95%  CI,  1.35-9.67)  in  men  and  2.32 
(95%  CI,  1.18-4.56).  1.98  (95%  CI.  0.50-7.92), 
and  4.67  (95%  CI.  0.78-27.8)  in  women.  CON- 
CLUSIONS: Previous  prospective  studies  of  smok- 
ing-related  mortality  in  China  tended  to  under- 
estimate the  risks,  probably  because  of  short 
durations  of  follow-up.  We  have  demonstrated  that 
smoking  is  a  major  cause  of  death  in  China,  and 
the  risks  are  similar  to  those  seen  in  the  United 
States  and  the  United  Kingdom.  Thus,  about  half 
of  the  3(X)  million  smokers  in  China  will  eventually 
die  of  smoking-related  diseases  if  urgent  tobacco- 
control  measures  are  not  instituted  to  prevent  this 
growing  epidemic.  Sec  the  rckileil  editorial:  Be- 
yond the  Clouds — Tobacco  Smoking  in  China — 
MackayJ.  JAMA  IW7:27H{IHI: I5M-I532. 


Long-Term  Eiriciency  of  Home  Nasal  Mask 
Ventilatiun  in  Patients  with  Diffuse  Bronchiec- 
tasis and  Severe  Clironic  Respiratory  Failure: 
A  Case-Control  Study — Benhaniou  D.  Muir  JF, 
Raspaud  C.  Cuvelier  A.  Girault  C.  Portier  F,  et 
al.  Chest  1997:1 12(5):I259. 

The  aim  of  this  study  was  to  evaluate  long-term 
efficacy  and  tolerance  of  nasal  mask  ventilation 
(NMV)  in  a  comparative  case-control  study.  Four- 
teen patients  with  diffuse  bronchiectasis  and  severe 
chronic  respiratory  failure  (CRF),  treated  by  long- 
term  oxygen-therapy  (LTO)  and  NMV,  were  case 
matched  with  14  patients  with  diffuse  bronchiec- 
tasis and  severe  CRF  treated  with  only  LTO.  Pa- 
tients and  control  subjects  were  compared  based 
on  the  following  parameters:  blood  gases.  FEV|, 
vital  capacity,  hospitalizations,  and  survival.  Symp- 
toms, Kamofsky  function  score,  and  clinical  evo- 
lution were  also  monitored  in  patients.  Three  sub- 
groups may  be  identified  according  to  outcome: 
2  early  deaths  (Subgroup  1 ),  6  patients  with  ini- 
tial improvement  and  subsequent  deterioration 
(Subgroup  2),  and  6  patients  whose  conditions  re- 
mained improved  for  >  2  years  (Subgroup  3).  PaO: 
decrease  slope  was  slighter  in  this  last  subgroup 
than  Subgroup  2.  The  days  of  hospitalization  were 
significantly  reduced  after  institution  of  NMV  in 
the  patient  group.  Comparison  between  patients 
and  control  subjects  did  not  show  any  difference 
on  PaO:  evolution  and  on  the  overall  median  survi- 
val (46  and  40  months  in  NMV  and  control  group, 
respectively).  Long-term  tolerance  and  compli- 
ance remained  satisfactory  for  1 1  patients.  These 
results  suggest  that  NMV  is  feasible  as  a  long-term 


home  U'eatmeni  in  patients  with  diffuse  bronchiec- 
tasis. Allliough  our  results  may  have  failed  to  prove 
a  long-temi  efficiency  on  the  course  of  blood  gases 
and  survival,  a  beneficial  effect  is  observed  with 
reduction  of  hospitalizations  and  improvement  of 
functional  status.  This  study  warrants  further  in- 
vestigation, in  a  prospective  series,  with  a  larger 
number  of  patients. 

Pharmacokinetics  and  Safety  of  Tobramycin 
after  Once-Daily  Administration  in  Patients 
with  Cystic  Fibrosis — Bates  RD,  Nahata  MC, 
Jones  JW,  McCoy  K.  Young  G,  Cox  S.  et  al.  Chest 
I997;I12(5):1208. 

OBJECTIVE:  Tobramycin  is  commonly  used  to 
treat  respiratory  tract  infections  in  patients  with 
cystic  fibrosis.  We  designed  a  study  to  determine 
the  pharmacokinetics  and  safety  of  once-daily  dos- 
ing of  tobramycin  in  this  population.  DESIGN: 
Multiple  blood  samples  were  collected  from  each 
patient,  and  serum  concentrations  of  tobramycin 
were  determined  by  a  fiuorescence  polarization 
immunoassay.  Blood  urea  nitrogen  and  serum  cre- 
atinine levels  were  measured  every  2  to  3  days, 
and  audiometric  evaluations  were  performed  at 
the  start  and  end  of  therapy.  MEASUREMENTS 
AND  RESULTS:  Eighteen  patients  (mean  age, 
24,6  y)  received  tobramycin  at  doses  of  7  to  15 
mg/kg/d  as  a  single-dose  infusion  over  20  min. 
The  maximum  serum  concentration  of  tobramy- 
cin ranged  from  40. 1  to  64.6  mg/L.  A  mean  dose 
of  1 1 .9  ±  1 .9  mg/kg  was  needed  to  obtain  a  the- 
oretical mean  peak  serum  concentration  of  42.4 
±  4.5  mg/L.  The  mean  total  body  clear;ince,  appar- 
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Don't  find  yourself  lost  in  the  dark  on  important  Issues  that  involve  your  career.  Tune  into  "Professor's  Rounds," 
designed  to  answer  your  questions  about  respiratory  care.  Spotlighted  topics:  technology,  restructuring,  reform  and 
regulations,  are  timely  and  vital  for  the  operation  of  your  facility  and  for  honing  your  skills  in  patient  care. 

For  your  convenience,  you  may  choose  to  participate  through  the  interactive,  90-minute,  live  satellite  broadcast  or  via 
a  video  of  the  broadcast,  followed  by  a  live,  30-minute  question-and-answer  session. 
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LOS  ANGELES,  CALIFORNIA 
February  20  22,  1998 

To  Meet  the  Demand  for  the  Patient  Assessment 
Course,  Respiratory  Care  Practitioners  Are  Offered 
Another  Opportunity  to  Attend  this  Landmark  Course 

This  course  has  been  approved  for  12  clock  hours  for  certification 
maintenance  purposes  by  the  Commission  for  Case  Manager  Certification 

Check-in  time  will  be  from  noon  until  1:00  PM  on  Friday  afternoon.  Following  the 
last  class,  participants  will  take  a  100-item  test  developed  by  the  NBRC,  which  should 
take  about  one  and  a  half  hours  to  complete,  and  which  will  be  scored  on  site.  Attendees 
should  be  finished  with  the  test  at  approximately  1:00  PM  Sunday.  All  activities  will  be 
conducted  at  the  Wyndham  Hotel  at  Los  Angeles  Airport.  Space  at  this  course  is  limited 
to  200  attendees  and  preregistration  is  required.  Successful  completion  of  the  course  will 
earn  participants  16  hours  of  CRCE  credit  and  a  certificate  of  course  completion.  Each 
attendee  will  be  given  a  pocket  guide  to  physical  assessment,  which  will  be  helpful  on 
the  job. 


AARC  Assessment  Course/Examination  Detailed  Content  Outline 


1.  Obligations  of  the  Respiratory  Care  Practitioner 
in  the  Practice  of  Patient  Assessment 

A.  Appreciate  the  cost  of  care 

B.  Understand  the  scope  and  limitations  of  the 
practitioners  role  in  patient  assessment 

C.  Understand  the  principle  of  patient 
self-determination 

D.  Appreciate  the  psychological,  social,  and  physical 
characteristics  of  wellness/illness 

E.  Recognize  the  patient's  right  to  confidentiality 

F.  List  the  principles  of  informed  consent 

►  "Assessment  of  the  patient  isn't  purely  clinical 
anymore  —  helped  to  start  the  'Thinking  outside 
the  box  concept,'  that  is  necessary  for  continued 
survival  of  RT  as  a  profession." 

2.  Perform  a  Comprehensive  Health  Assessment 

A.  Review  patient  records 

B.  Structure  an  interview 

C.  Conduct  an  interview 

D.  Conduct  a  physical  assessment 

E.  Identify  needs  for  referral 

F.  Identify  patients  with  potential  for  high  risk  medical 
complications 


G.  Accurately  document  assessment  findings 
H.  Present  findings  to  a  physician 

►  "I  truly  believe  that  assessment  (total  —  not  just 
physical)  is  what  will  keep  our  profession  a  vital 
portion  of  the  health  care  team." 

3.  Assess  the  Caregivers 

A.  Identify  sites  of  care  and  caregivers 

B.  Interview  the  caregivers 

C.  Assess  the  abilities  of  caregivers  to  manage 
physical,  technological,  and  emergency  situations 

D.  Assess  home  health  resources 

4.  Assess  the  Patient's  Understanding  and 
Compliance  with  Physician's  Orders  and  Care 
Plan 

A.  Review  the  physician's  order  with  the  patient 

B.  Assess  the  patient's  understanding  of  technique  and 
components 

►  "I  plan  on  sending  other  staff  who  will  be 
involved  in  asthma  case  management  to  the  April 
'98  course  in  Dallas" 

|ohn  Kimble,  RT 

Director,  Respiratory  Care  Services  and  Sleep  Disorders  Laboratory  Scott  &  White 

Memorial  Hospital  Temple,  TX 


FLY  DELTA 

and  pay  less  than  the  fares  Delta  offers  to  the  general 

public.  Discounts  are  available  only  through 

Delta's  toll-free  number. 

Call  today,  or  have  your  travel  agent  call: 

(800)  241-6760 

8:00  am  -  11:30  pm.  Eastern  Time,  Daily.  Refer  to  File  #109967A. 


ALAMO  CAR  RENTAL 

Alamo  is  the  official  car  rental  company  for  the  AARC 

Assessment  Course.  Special  discount  rates  are  available 

to  all  AARC  attendees.  To  make  your  reservation, 

call  Alamo's  toll-free  number: 

(800)  732-3232 

Request  Group  ID  #72191.  Rate  Code  CR.  Advanced  reservation  required. 


►  "I  traveled  ten  hours  to  get  here  and  feel  it  was  B.  Inspect  the  patient  care  environment 

well  worth  the  trip.  Your  program  is  great."  C.  Determine  the  resources  available  to  the  patient  and 

Penny  Cagne  Plouff,  RRT  family 

Respiratory  Rehabilitation  &  Therapy,  P.A.  Portland,  ME  r^     r^  r.      i- 

D.  Document  assessment  findings 

C.  Assess  patient  ability  to  administer  treatments,  use 

equipment,  monitor  changes,  interpret  and  respond  ►  "Bravo  for  a  job  well  done.  I  plan  to  share  a  lot  of 
to  those  changes  this  information  with  staff." 

D.  Document  assessment  findings 

6.  Assess  Continued  Appropriateness  of  Physician 
5.  Assess  tlie  Patient's  Environment  as  it  Relates  Orders  and  Care  Plan 

to  Health  Status  and  Supporting  Physician's  A    Review  physician  orders 

Orders  B-  Evaluate  the  patient's  response  to  physician  orders 

A.  Identify  barriers  to  wellness  C.  Evaluate  the  appropriateness  of  the  orders  and  the 

care  plan 

►  "The  course  was  relevant  to  the  changes  in  health  D.  Recommend  modification  of  the  treatment  plan 
care  and  my  practice.  Well  worth  my  time."  E.   Document  assessment  findings 


Course  Registration  —  February  20-22,  1998 

*  Registration  will  close  on  the  date  noted  or  when  200  registrations  are  received  for  each  course. 


First  and  Last  Name 

Title  AARC  Member  # 

Mailing  Address  (Please  indicate  which  address  is  shown  above:  □  Work  D  Home) 

City  State       Zip 

(  ) 

Daytime  Phone  Specialty 

Advance  Registration  Required 

n  AARC  Member  $250    D  Nonmember  $325 

D  Check  or  money  order  enclosed     D  Charge  my:  D  MasterCard     □  VISA 


Credit  Card  #  Expiration  Date       Signature 

Mail  Registration  Form 

and  checl<,  payable  to  AARC:    AARC 

11030  Abies  Lane 

Dallas,  TX  75229-4593 

Phone:  (972)243-2272 

If  paying  by  credit  card,  you  may  fax  your  Registration  Form  to  (972)  484-2720.  Cancellations  must  be  made  in  writing.  There  will  be  a 
30%  handling  fee  for  cancellations  received  21  days  before  the  course  begins.  No  refunds  will  be  made  thereafter. 

HOTEL  RESERVATIONS 

The  Patient  Assessment  Course  will  be  conducted  at  the 

Wyndham  Hotel  at  Los  Angeles  Airport 

6225  West  Century  Blvd.,   Los  Angeles,  CA  90045 

Room  Rates:  $99  single,  $119  double,  $139  triple,  $149  quad 

For  reservations  call:  (310)  670-9000  and  identify  yourself  as  an  attendee  at  the 

February  20-22,  1998  AARC  Assessment  Course 


Abstracts 


enl  \olume  of  distribution,  and  elimination  hall- 
life  was  1 .7  ±  0.4  mL/min/kg.  0.27  ±  0.06  L/kg. 
and  1 .8  ±  0.3  hours,  respectively.  The  period  of 
time  that  tlie  seruin  concentration  exceeded  8  times 
the  theoretical  minimum  inhibitory'  concentration 
of  1  mg/L  ranged  from  2.1  to  4.4  hours,  which  was 
nearly  5  times  longer  compared  with  the  use  of 
divided  daily  doses  in  the  same  patients  during 
previous  hospitalizations.  No  nephrotoxicity,  oto- 
toxicity, or  adverse  effects  occurred  in  any  patient. 
CONCLUSION:  Based  on  our  data,  tobramycin 
may  be  used  safely  in  once-daily  doses  to  treat 
exacerbations  of  respiratory  tract  infections  in  pa- 
tients with  cystic  fibrosis. 

Early  Health  Effects  of  the  Emerging  Tobacco 
Epidemic  In  China.  A  16-Vear  Prospective 

Study— Chen  ZM,  Xu  Z,  Collins  R,  Li  WX,  Peto 
R.JAMA  1997;278(18):l.'i00. 

CONTEXT;  In  recent  decades,  there  has  been  a 
rapid  and  substantial  increase  in  tobacco  con- 
sumption in  China,  particularly  by  men,  but  lit- 
tle is  known  from  local  epidemiologic  studies 
about  the  pattern  of  smoking-related  deaths.  OB- 
JECTIVE: To  assess  the  current  health  effects  of 
cigarette  smoking  in  Shanghai,  China.  DESIGN: 
Prospective  observational  study  of  mortality  in 
relation  to  cigarette  smoking.  SETTING:  Eleven 
factories  in  urban  Shanghai.  SUBJECTS:  A  total 
of  9,351  adults  (6,494  men  and  2,857  women) 
aged  35  to  64  years  at  ba.seline  survey  during  the 
1970s.  OUTCOME  MEASURES:  All-cause  and 
cause-specific  mortality.  RESULTS:  During  an 
average  follow-up  of  16  years,  881  men  and  207 
women  died.  Among  men,  61%  had  described 
themselves  as  current  cigarette  smokers  at  ba.se- 
line.  and  their  overall  mortality  was  significantly 
greater  than  that  of  nonsmokers  (relative  risk 
|RR],  1.4;  95%  confidence  interval  [CI],  1.2-1.7; 
p  <  0.001 ).  The  excess  was  almost  twice  as  great 
(RR,  1 .8;  95%  CI.  1 .5-22;  p  <  0.001 )  among  the 
men  who  had  begun  smoking  before  the  age  of 
25  years  and  was  significantly  associated  with 
the  number  of  cigarettes  smoked  (p  <  0.00 1  for 
trend)  after  adjustment  for  other  major  risk  fac- 
tors. The  chief  sources  of  the  excess  were  lung 
cancer  (RR.  3.8;  95%  CI,  2.1-6.8;  p  <  0.001), 
esophageal  cancer  (RR,  3.6;  95%  CI,  1 .2-10.5; 
p  =  0.02),  liver  cancer  (RR,  2.0;  95%  CI,  1 . 1  -3.7; 
p  =  0.03).  coronary  heart  disease  (RR,  1 .8;  95% 
CI,  1 .0-3.2;  p  =  0.04).  and  chronic  obstructive  pul- 
monary disease  (RR.  2.5;  95%  CI.  1.4-4.4;  p  < 
0.01 ).  Among  the  men  in  this  Chinese  popula- 
tion, about  20%,  (95%  CI.  1 2%-29% )  of  all  deaths 
during  the  study  period  could  be  attributed  to 
cigarette  smoking.  Of  these  deaths,  one  third  in- 
volved lung  cancer,  one  third  involved  other  can- 
cers, and  one  third  involved  other  diseases.  Only 
7%  of  women  described  themselves  as  current 
cigarette  smokers  at  baseline,  but  among  them 
there  was  also  a  statistically  significant  excess 
of  overall  mortality  (RR.  1.7;  95%  CI,  1.2-2.5; 
p  <  0.01 ).  CONCLUSIONS;  Cigarette  smoking 


is  already  a  major  cause  of  death  in  China,  and 
among  middle-aged  Shanghai  men.  about  20% 
of  all  deaths  during  the  1980s  were  due  to  smok- 
ing. The  excess  was  greatest  among  men  who  be- 
gan smoking  before  the  age  of  25  years,  about 
47%  of  whom  would,  at  1987  mortality  rates,  die 
between  the  ages  of  35  and  69  years  (compared 
with  only  29%  of  nonsmokers).  These  estimates 
reflect  the  consequences  of  past  smoking  patterns. 
The  future  health  effects  of  current  smoking  pat- 
terns are  likely  to  be  greater  because  of  the  recent 
large  increase  in  cigarette  consumption,  partic- 
ularly at  younger  ages,  in  China.  See  the  related 
editorial:  Beyond  the  Clouds — Tobacco  Smok- 
ing in  China— Mackay  J.  JAMA  1997:278(18}: 
1531-1532. 

Chapter  7:  Asthma — Lemanske  RF  Jr.  Busse 
WW.  JAMA  1997:278(22):  1855. 

For  unknown  reasons,  the  morbidity  and  mortality 
from  asthina  are  increasing  in  many  parts  of  the 
world,  making  it  a  global  health  concern.  The  het- 
erogeneous nature  of  the  clinical  manifestations 
and  therapeutic  responses  of  asthma  in  both  adult 
and  pediatric  patients  indicate  that  it  may  be  more 
of  a  syndrome  rather  than  a  .specific  disease  entity. 
Numerous  factors,  including  viral  infections,  aller- 
gen and  irritant  exposure,  and  exerci.se,  among  oth- 
ers, complicate  both  the  short-  and  long-term  man- 
agement of  asthma.  Therapeutic  intervenfion  has 
focused  on  the  appreciation  that  airway  obstruc- 
tion in  asthma  consists  of  bronchial  smooth  mus- 
cle spasm  and  variable  degrees  of  airway  inflam- 
mation characterized  by  edema,  mucous  secretion, 
and  the  influx  of  a  variety  of  inflammatory  cells. 
Choosing  appropriate  medications  depends  on  the 
disease  severity  (intermittent,  mild  peisistent,  mod- 
erate persistent,  severe  persistent),  patterns  of  dis- 
ease activity  (exacerbations  related  to  viruses, 
allergens,  exercise,  etc),  and  the  age  at  onset  (in- 
fancy, childhood,  adulthood). 

Chapter  8:  Outcomes  Analysis  in  Asthma — 

BlaissMS.JAMA  1997;278(22):1874. 

Physicians,  patients,  employers,  managed  care 
organizafions.  insurance  companies,  and  gov- 
ernment all  want  to  know  how  different  ap- 
proaches to  management  of  asthma  are  improv- 
ing care.  To  this  end,  the  field  of  outcomes 
analysis  in  asthma  is  playing  a  major  role.  Clini- 
cal, physiologic,  humanistic,  and  economic  out- 
comes are  being  assessed  using  different  types 
of  general  and  asthma-specific  instruments.  His- 
torically, clinical  and  physiologic  outcomes  have 
been  of  most  concern  to  clinicians.  However,  hu- 
manistic outcomes,  such  as  health-related  qual- 
ity of  life  and  patient  satisfaction,  shift  the  focus 
to  the  patient.  Ex'onomic  outcomes,  especially  cost- 
effectiveness,  evaluate  how  to  achieve  the  best 
outcomes  at  the  lowest  cost.  These  outcomes  have 
been  used  to  evaluate  asthma  intervention  pro- 
grams. Several  large  asthma  outcomes  research 


projects,  which  should  define  the  future  of  out- 
comes analysis  in  asthma,  are  under  way. 

Characteristics  and  Outcomes  of  Patients  Who 
Self-Extubate  from  Ventilatory  Support:  A 
Case-Control  Study— Atkins  PM,  Mion  LC, 
Mendelson  W.  Palmer  RM,  Slomka  J,  Franko  T. 
Chest  1997:1 12(5):13I7. 

OBJECTIVE;  To  identify  factors  associated  with 
the  Incurrence  of  deliberate  self-extubation  and  to 
describe  associated  patient  outcomes.  DESIGN: 
Case-control  study.  SETTING;  ICUs  of  a  national 
refenral.  tertiary  medical  center.  PARTICIPANTS: 
Fifty  adult,  intubated  patients  who  had  self-extu- 
bated  from  mechanical  ventilatory  support.  Two 
control  subjects  who  had  not  self-extubated  were 
matched  to  each  case  based  on  age.  gender,  primary 
discharge  diagnosis,  and  time  hospitalized  (within 
same  quarter).  MEASUREMENTS:  Standardized 
coding  of  medical  record  information,  including 
demographic  characteristics,  clinical  information, 
intubation  and  mechanical  ventilation  character- 
istics, medications,  and  selected  laboriitop,'  indexes. 
RESULTS;  As  compared  to  the  control  subjects, 
patients  who  self-extubated  were  more  likely  to  be 
medical  than  surgical  patients  (p  <  0.00 1 )  and  have 
a  current  history  of  smoking  (p  <  0.05).  Prior  to 
the  .self-extubation,  patients  had  a  greater  likeli- 
hood of  hospital-acquired  infections  (p  <  0.001 ) 
or  other  hospital-acquired  adverse  events  (p  < 
0.001 ),  abnormal  «  10.  >  50  mg/dL)  BUN  (p  < 
0.05),  and  abnormal  «  20,  >  50  mm  Hg)  Paco:  (p 
<  0.05);  they  also  were  more  likely  to  be  restless 
or  agitated  (p  <  0.001 ),  and  more  likely  to  be  phys- 
ically resU'ained  (p  <  0.(K)1 ).  A  logistic  regression 
model  demonstrated  that  presence  of  restlessness 
or  agitation  and  presence  of  a  hospital-acquired 
adverse  event  were  independently  associated  with 
self-extubation  from  mechanical  ventilatory  sup- 
port. In  examining  outcomes,  as  compared  to  the 
control  subjects,  those  who  self-extubated  had  long- 
er lengths  of  stay  in  ICU  and  hospital,  were  more 
likely  to  need  reintubation,  and  were  more  likely 
to  suffer  complications  from  inuibation.  However, 
none  of  the  cases  died  within  48  hours  of  self-extu- 
bation. CONCLUSION:  The  n:sulLs  underscore  the 
need  for  clinical  guidelines  for  weaning  and  for 
monitoring  patients  at  risk  of  self-extubation. 

American  College  of  Chest  Physicians/Society 
of  Critical  Care  Medicine  Consensus  Confer- 
ence Defmitions  of  the  Systemic  Inflammatory 
Response  Syndrome  and  Allied  Disorders  in 
Relation  to  Critically  lixjured  Patients — Muck- 
art  DJ,  Bhagwanjee  S.  Crit  Care  Med  1997; 
25(ll);1789. 

OBJE(7nVES;  To  determine  the  frequency  of  the 
proposed  definitions  for  the  systemic  inflamma- 
tory response  syndrome  (SIRS),  sepsis,  and  sep- 
tic shock,  and  to  further  define  severe  SIRS  and 
sterile  shock  as  determined  at  24  hours  of  admis- 
sion to  an  intensive  care  unit  (ICU)  in  critically 
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Circle  123  on  reader  service  card 


ill  trauma  patients  witliout  head  injury,  and  ttieir 
nelationsiiips  to  mectianism  of  injury.  Acute  Ptiysi- 
ology  and  Chronic  Health  Evaluation  (APACHE) 
II  score,  risk  of  death.  Injury  Severity  Score  (ISS), 
number  of  organ  failures,  and  mortality  rate.  DE- 
SIGN: Prospective,  inception  cohort  analysis.  SET- 
TING: Sixteen-bied  surgical  ICU  in  a  teaching  hos- 
pital. PATIENTS:  Four  hundred  fifty  critically 
injured  patients  without  associated  head  trauma. 
Penetrating  trauma  accounted  for  70%  (gun- 
shot 202;  stab  113)  and  nonpenetfating  trauma  for 
30%  (motor  vehicle  collision  103;  blunt  32)  of 
admissions.  Three  hundred  ninety-four  (88%)  pa- 
tients underwent  surgical  procedures.  INTER- 
VENTIONS: None.  MEASUREMENTS  &  RE- 
SULTS: Infective  and  noninfective  insults  were 
distinguished  by  the  need  for  therapeutic  or  pro- 
phylactic antibiotics,  respectively,  based  on  an 
established  antibiotic  policy.  Three  hundred  ninety- 
five  (87.8%)  patients  fulfilled  a  definition  of  the 
SIRS  criteria.  The  frequency  of  the  definitive  cate- 
gones  was  SIRS  21.8%,  sepsis  14.4%,  severe  SIRS 
8.4%,  severe  sepsis  13.6%,  sterile  shock  9.3%. 
and  septic  shock  20.2%.  Patients  with  penetrat- 
ing trauma  had  a  significantly  higher  frequency 
of  sepsis,  severe  sepsis,  and  septic  shock  (p  <  0.01 ). 
The  APACHE  II  score,  risk  of  death,  and  num- 
ber of  organ  failures  increased  significantly  in  both 
infective  and  noninfective  groups  with  increas- 
ing severity  of  the  inflammatory  response.  Ster- 


ile shtx-k  was  associated  with  a  significantly  higher 
APACHE  II  score  (p  <  0.02),  risk  of  death  (p  < 
0.01 ),  and  number  of  organ  failures  (p  =  0.03)  com- 
pared with  septic  shock.  Only  sterile  shock  was 
associated  with  a  significantly  higher  ISS  (p  < 
0.01 ).  Organ  system  failure  was  significantly  high- 
er (p  <  0.(X)1 )  in  nonsurvivors  compared  with  sur- 
vivors in  all  categories.  The  only  significant  dif- 
ference (p  <  0.001 )  in  mortality  rate  was  found 
between  patients  in  shock  and  all  other  categories. 
CONCLUSIONS:  The  cunent  definitions  of  SIRS, 
sepsis,  and  related  disorders  in  critically  injured 
patients  without  head  tfauma  show  a  significant 
association  with  physiologic  deterioration  and 
increasing  organ  dysfunction.  The  only  signifi- 
cant association  with  mortality,  however,  is  the 
presence  of  shock.  The  definitions  require  refine- 
ment, with  the  possible  inclusion  of  more  objec- 
tive gradations  of  organ  system  failure,  if  they  are 
to  be  used  for  stratifying  severity  of  illness  in  seri- 
ously injured  patients. 

Airways  Obstruction  in  Patients  with  Long- 
Term  Asthma  Consistent  with  'Irreversible 
Asthma' — Backman  KS,  Greenberger  PA,  Pat- 
terson R.  Chest  1997;  1 12(5):I234. 

OBJECTIVE:  To  describe  a  series  of  8  patients 
with  long-term  asthma  and  pulmonary  function 
consistent  with  "end-stage."  irreversible  obstruc- 


tion. DESIGN:  Retrospective  descriptive  anal- 
ysis of  patients  with  severe  asthma.  SETTING: 
A  university-based  allergy-immunology  service 
with  a  large  population  of  corticosteroid-depen- 
dent  patients  with  asthma.  PATIENTS:  Eight 
patients  with  long-standing  asthma  and  apparently 
irreversible  airways  obstruction  despite  long-term 
oral  and  inhaled  corticosteroid  therapy.  MEAS- 
UREMENTS: Pulmonary  function  data,  radio- 
graphic studies  including  chest  radiograph  and 
high-resolution  CT  (computed  tomography)  of 
the  chest,  and  serologic  analysis  to  rule  out  aller- 
gic bronchopulmonary  aspergillosis  and  al -anti- 
trypsin deficiency  had  been  performed  as  indi- 
cated, and  these  results  were  obtained  through 
chart  review.  RESULTS:  The  age  of  the  patients 
ranged  from  41  to  58  years,  with  a  mean  dura- 
tion of  asthma  of  39  years  (SD  =  12.4  years).  No 
patient  had  evidence  of  any  other  pulmonary  dis- 
ease process.  The  mean  duration  of  daily  or  alter- 
nate-day oral  corticosteroid  treatment  was  15.8 
years  (SD  =  11.8  years).  Despite  intensive  phar- 
macotherapy, all  pafients  had  an  FEV]  57%  (42 
±  12%)  with  marked  small  airways  disease  as  re- 
flected in  the  forced  expiratory  fiow  between  25% 
and  75%  of  the  FVC.  Three  of  the  8  patients  dem- 
onstrated an  accelerated  decline  in  FEV|  despite 
continuous  systemic  corticosteroids.  CONCLU- 
SIONS: We  have  described  a  series  of  8  patients 
with  long-standing  asthma  who  demonstrate  irre- 
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Abstracts 


versible  airways  obstruction  despite  long-term 
systemic  and  inhaled  corticosteroids.  The  term 
"end-stage  asthma"  or  irreversible  asthma  might 
be  applied  to  these  patients  in  whom  fixed  obstruc- 
tion has  occurred  in  the  absence  of  other  pul- 
monary diseases. 

How  To  Use  Articles  about  Harm:  The  Re- 
lationship between  High  Tidal  Volumes,  Ven- 
tilating Pressures,  and  Ventilator-Induced  Lung 
Injury — Meade  MO.  Cook  DJ.  Kernernian  P. 
Bernard  G.  Crit  Care  Med  1997;25(  1 1 ):  1915. 

BACKGROUND:  Intensivists  commonly  en- 
counter patients  who  may  be  inadvertently  harmed 
by  critical  care  interventions.  This  article  is  de- 
signed to  guide  clinicians  in  the  evaluations  of  an 
individual  article  assessing  a  question  of  harm, 
as  well  as  the  sum  of  multiple  pieces  of  evidence. 
OBJECTIVES;  To  assess  the  vaidity  of  a  group 
of  articles  about  the  relationship  between  high  tidal 
volumes  and  ventilating  pressures  on  ventilator- 
induced  lung  injury;  to  interpret  the  results  of  tliese 
studies;  and  to  consider  whether  they  apply  in  prac- 
tice. DATA  SOURCES:  Issues  of  harm  are  some- 
times measured  in  randomized  trials,  but  are  eval- 
uated more  often  in  myriad  observational  studies. 
DATA  EXTRACTION:  We  use  critical  appraisal 
guides  for  experimental  studies  (eg,  randomized 
trials)  and  observational  studies  (eg,  cohort  stud- 
ies, case-control  studies,  and  case  series)  that  eval- 
uate the  potentially  harmful  exposure  of  high  tidal 
volumes  and  ventilating  pressures.  This  involves 
assessing  the  validity  of  the  research,  then  deter- 
mining the  strength  of  association  between  the 
putative  harmful  exposure  and  adverse  outcomes. 
These  study  designs  and  their  interpretation  using 
relative  risks  and  odds  ratios  are  reviewed.  Finally, 
the  relevance  of  this  information  (or  lack  thereof) 
to  clinical  practice  needs  to  be  determined.  DATA 
SYNTHESIS:  Examining  these  studies  individ- 
ually and  in  totality,  there  appears  to  be  a  rela- 
tionship between  high  tidal  volumes  and  venti- 
lating pressures,  although  the  strength  of  inference 
from  this  research  is  limited  by  design  issues  and 
.sample  sizes.  CONCLUSIONS:  Critically  apprais- 
ing a  body  of  literature  is  more  challenging  than 
evaluating  a  single  study,  but  often  gives  a  broader 
view  of  the  available  evidence.  Future  large,  rig- 
orous, randomized  trials  of  different  approaches 
to  mechanical  ventilation  will  help  to  advance  our 
understanding  and  to  better  inform  our  practice. 

Health-Related  Quality  of  Life  after  Acute 
Lung  Injury — Weinert  CR,  Gross  CR,  Kangas 
JR,  Bury  CL,  Marinelli  WA.  Am  J  Respir  Crit 
Care  Med  1997:1.56(4  Pt  1):1I20. 

Our  study  objective  was  to  assess  health-related 
quality  of  life  in  survivors  of  acute  lung  injury 
(ALI)  and  to  supplement  generic  and  disease-spe- 
cific questionnaires  with  findings  from  a  focus 
group  of  ALI  survivors.  Six  patients  participated 
in  the  focus  group,  which  revealed  patient  con- 


cerns with  amnesia,  depressed  mood,  avoidance 
behaviors,  and  a  prolonged  recovery  period.  Using 
a  cross-sectional  study  design,  24  patients  com- 
pleted a  questionnaire  6  to  41  months  after  their 
lung  injury.  A  total  of  43%  of  the  patients  with 
ALI  met  criteria  for  depression;  43%  had  self- 
reported  significant  functional  limitations,  al- 
though 39%  had  minimal  or  no  limitations.  Sig- 
nificant respiratory  and  psychologic  symptoms 
were  reported  in  one  quarter  to  one  third  of  pa- 
tients. There  were  large  decrements  in  all  domains 
of  the  SF-36  (a  generic  health-related  quality-of- 
life  instrument)  in  our  sample  compared  with 
nomis  previously  established  for  the  general  pop- 
ulation. In  addition,  our  patients  had  siniiUir  phys- 
ical difficulties  compared  v\  ith  previously  stud- 
ied patients  with  chronic  medical  illnesses  but  had 
more  deficits  in  the  social  functioning  and  men- 
tal health  domains.  We  conclude  that  long  after 
lung  injury,  survivors  have  significantly  lower 
health-related  qu.ility  of  life  than  the  general  pop- 
ulation and  arc  likely  to  ha\e  pulmonary  and  psy- 
chologic symptoms. 

Comparison  of  Simultaneously  Obtained  Arte- 
rial and  Capillary  Blood  Gases  in  Pediatric 
Intensive  Care  Unit  Patients — Hairison  AM, 
Lynch  JM,  Dean  JM.  Witte  MK.  Crit  Care  Med 
1997:25(11):  1904. 

OBJECTIVE:  To  determine  whether  capillary 
blood  gas  measurements  provide  a  clinically  ac- 
ceptable estimate  of  arterial  pH.  Pco:,  and  Pq;. 
DESIGN:  Prospective  convenience  sample.  SET- 
TING: Pediatric  intensive  care  unit  at  a  referral 
children's  hospital.  PATIENTS:  Fifty  children  > 
1  month  of  age  with  indwelling  arterial  catheters. 
INTERVENTIONS:  A  local  anesthetic  was  ap- 
plied to  the  third  finger  of  the  hand  contralateral 
to  a  radial  artery  catheter.  After  90  minutes,  simul- 
taneous arterial  and  capillary  blood  gases  were 
drawn.  MEASUREMENTS  &  RESULTS:  Arte- 
rial and  capillary  pH,  Pco;,  and  Pq,  were  measured. 
Heart  rate  and  Wong/Baker  faces  score  were  noted 
before  and  during  capillary  blood  gas  collection 
to  assess  discomfort  a.ssociated  with  blood  col- 
lection. There  was  a  strong  cortelation  between 
capillary  and  arterial  pH  (r-  =  0.903,  p  <  0.0001 ). 
The  relative  average  bias  of  the  capillary  pH  was 
0.009,  with  capillary  lower  than  arterial  and  95% 
limits  of  agreement  of  ±  0.032.  In  all  patients,  the 
absolute  value  of  the  difference  between  arterial 
and  capillary  pH  was  <  0.05.  There  was  a  strong 
correlation  between  arterial  and  capillary  Pco;  (f" 
=  0.955,  p  <  0.0001 ).  The  relative  average  bias 
of  the  capillary  Pco:  was  1 .6  torr  (0.2 1  kPa),  with 
capillary  higher  than  arterial  and  95%  limits  of 
agreement  of  ±  4.5  ton"  (±  0.6  kPa).  In  2  of  50 
patients,  the  absolute  value  of  the  difference 
between  arterial  and  capillary  Pco;  was  >  6.5  torr 
(>  0.87  kPal.  Despite  a  statistically  significant  cor- 
relation between  capillary  and  arterial  Pq:  (r-  = 
0.358,  p  <  ().()()()  1 ),  the  absolute  value  of  the  dif 
ference  between  arterial  and  capillary  Pq.,  was  > 


6.5  ton-  (>  0.87  kPa)  in  42  of  50  patients.  Pain, 
endotracheal  innjbation,  vasoactive  drips,  or  phar- 
macologic paralysis  did  not  affect  accuracy  of  the 
capillary  pH  or  Pco:-  CONCLUSIONS:  Capillary 
blood  gases  accurately  reflect  arterial  pH  and  Pcq: 
in  most  pediaoic  intensive  care  unit  patients.  Cap- 
illary samples  did  not  significantly  underestimate 
arterial  hypercarbia  or  acidosis.  This  conserva- 
tive reflection  of  metabolic  status  may  be  partic- 
ularly useful  in  hemodynamically  stable  patients 
with  mild-to-moderate  lung  disease. 

Smoking  Cessation  in  Hospitalized  Patients. 
Results  of  a  Randomized  Trial — Miller  NH, 
Smith  PM.  DeBusk  RF.  Sobel  DS.  Taylor.  Arch 
Intern  Med  1997;157(4):409. 

BACKGROUND:  Few  research  studies  have  eval- 
uated the  effectiveness  of  smoking  interventions 
in  hospitalized  patients.  This  randomized  con- 
trolled trial  compared  the  efficacy  of  2  smoking 
cessation  programs  in  patients  hospitalized  in  4 
community  hospitals  in  a  large  health  maintenance 
organization  within  the  San  Francisco  Bay  Area 
in  California.  METHODS:  Patients  were  randomly 
assigned  to  usual  care  (n  =  990),  nurse-mediated, 
behaviorally  oriented  inpatient  counseling  focused 
on  relapse  prevention  with  I  postdischarge  tele- 
phone contact  (minimal  intervention,  n  =  473). 
or  the  same  inpatient  counseling  with  4  post- 
discharge  telephone  contacts  (intensive  inter- 
vention, n  =  561 ).  The  main  outcome  measure, 
smoking  cessation  rate,  was  corroborated  by 
plasma  cotinine  determination  or  family  confir- 
mation, 1  year  after  enrollment.  RESULTS:  At 
I  year  smoking  cessation  rates  were  27%,  22%, 
and  20%  for  intensive  intervention,  minimal  inter- 
vention, and  usual  care  groups,  respectively  (p 
=  0.009  for  intensive  vs  usual  care).  Subgroup 
analyses  by  diagnosis  revealed  that  the  odds  of 
cessation  among  patients  with  cardiovascular  dis- 
ease or  other  internal  medical  conditions  were 
greater  among  those  receiving  the  intensive  inter- 
vention than  among  their  counterparts  receiving 
usual  care  (odds  ratios,  1.6  and  2.0,  respectively). 
CONCLUSIONS:  A  multicomponent  smoking 
cessation  program  consisting  of  physician  advice: 
in-hospital,  nurse-mediated  counseling;  and  mul- 
tiple postdischarge  telephone  contacts  was  effec- 
tive in  increasing  smoking  cessation  rates  among 
hospitalized  smokers.  Hospital-wide  smoking  ces- 
sation programs  could  substantially  increase  the 
effectiveness  of  hospital  smoking  bans. 

Measurement  of  Cardiac  Output  by  Trans- 
esophageal Kchocardiography  in  Mechanically 
Ventilated  Patients.  Comparison  with  Thcr- 
modilution — Estagnasie  P,  Djedaini  K.  Mier  L. 
Coste  F.  Dreyfuss  D.  Intensive  Care  Med  1997; 
23(7):753. 

OBJECTIVE:  The  detennination  of  basal  cardiac 
output  (CO.)  and  of  its  viiriations  during  different 
therapeutic  interventions  liable  to  increase  or  de- 
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crea.se  it  in  mechanically  ventilated  patients  using 
transesophageal  echocardiography  (TEE).  DE- 
SIGN: To  compare  CO.  measurements  simul- 
taneously obtained  by  transmitral  single-plane 
TEE  and  thermodilution.  SETTING:  Medical 
intensive  care  unit.  PATIENTS:  Twenty-two  con- 
secutive mechanically  ventilated  patients  hos- 
pitalized for  various  medical  conditions  were  in- 
cluded. INTERVENTIONS:  The  comparisons 
between  transmitral  single-plane  TEE  and  ther- 
modilution measurements  were  made  at  baseline 
and  after  different  therapeutic  interventions  affect- 
ing CO.  (fluids  or  dobutamine  infusion  or  posi- 
tive end-e.\piratory  pressure  titration).  MEA- 
SUREMENTS: Seventy-four  measurements  were 
obtained.  Cardiac  output  using  TEE  was  the  prod- 
uct of  the  mitral  valve  area,  the  time-velocity  inte- 
gral of  flow  at  the  same  site  and  the  heart  rate. 
RESULTS:  A  significant  correlation  was  observed 
between  thermodilution  and  TEE  measurements 
of  CO.  (n  =  74,  r  =  0.78,  p  <  0.001 )  despite  wide 
limits  of  agreement  (mean  ±  2  standard  deviations 
=  -0.3  ±3.1  Vmin).  Thermodilution  and  TEE  CO. 
determinations  both  had  significant  inverse  cor- 
relation with  the  arterial-venous  oxygen  content 
difference  in  ten  consecutive  patients  (r  =  0.77. 
p  <  0.0 1  and  r  =  0.7 1 ,  p  <  0.01 ,  respectively).  The 
correlation  between  variations  of  CO.  greater  than 
20%  obtained  by  thermodilution  and  TEE  was  sig- 
nificant (r  =  0.89,  p  <  0.001 ).  The  operative  char- 
acteristics implied  the  ability  of  TEE  to  predict 


significant  variations  of  thermodilution  CO.  (sen- 
sitivity 85*7?  and  negative  predictive  values  869}^ ). 
Moreover,  Ca-viO;  changes  of  5%  or  more  were 
better  detected  using  TEE  than  thermodilution. 
CONCLUSIONS:  These  results  suggest  that 
although  transesophageal  CO.  measurements  can- 
not replace  thermodilution  ones,  the  determina- 
tion of  CO.  variations  obtained  using  TEE  may 
be  useful  in  the  management  of  critically  ill  mech- 
anically ventilated  patients.  This  technique  may 
make  it  possible  to  monitor  hemodynamics  dur- 
ing initial  therapeutic  interventions  in  those  pa- 
tients in  whom  right  heart  catheterization  cannot 
be  performed  immediately. 

Cost-Effectiveness  of  the  Clinical  Practice  Rec- 
ommendations in  the  AHCPR  Guideline  for 
Smoking  Cessation — Cromwell  J.  Bartosch  WJ, 
Fiore  MC  Hasselblad  V,  Baker  T.  JAMA  1997; 
278(21):  1759. 

CONTEXT:  The  Agency  for  Health  Care  Policy 
and  Research  (AHCPR)  published  the  Smoking 
Cessation:  Clinical  Practice  Guideline  in  1996. 
Based  on  the  results  of  meta-analyses  and  expert 
opinion,  the  guideline  identifies  efficacious  inter- 
ventions for  primary  care  clinicians  and  smok- 
ing cessation  specialty  providers.  OBJECTIVE: 
To  determine  the  cost-effectiveness  of  clinical  rec- 
ommendations in  AHCPR's  guideline.  DESIGN: 
The  guideline's  15  recommended  smoking  ces- 


sation interventions  were  analyzed  to  determine 
their  relative  cost-effectiveness.  Then,  using  deci- 
sion probabilities,  the  interventions  were  com- 
bined into  a  global  model  of  the  guideline's  over- 
all cost-effectiveness.  PATIENTS:  The  analysis 
assumes  that  primary  care  clinicians  screen  all  pre- 
senting adults  for  smoking  status  and  advise  and 
motivate  all  smokers  to  quit  during  the  course  of 
a  routine  office  visit  or  hospitalization.  Smoking 
cessation  interventions  are  provided  to  759!-  of 
U.S.  smokers  1 8  years  and  older  who  are  assumed 
to  be  willing  to  make  a  quit  attempt  during  a  year's 
rime.  INTERVENTION:  Three  counseling  in- 
terventions for  primary  care  clinicians  and  2  coun- 
seling interventions  for  smoking  cessation  special- 
ists were  modeled  with  and  without  transdermal 
nicotine  and  nicofine  gum.  MAIN  OUTCOME 
MEASURE:  Cost  (1995  dollars)  per  life-year  or 
quality-adjusted  life-year  (QALY)  saved,  at  a  dis- 
count of  3%.  RESULTS:  The  guideline  would  cost 
$6.3  billion  to  implement  in  its  first  year.  As  a 
result,  society  could  expect  to  gain  1 .7  million  new 
quitters  at  an  average  cost  of  $3779/quitter,  $2587/ 
life-year  saved,  and  $1915  for  every  QALY  saved. 
Costs  per  QALY  saved  ranged  from  $1 108  to 
$4542,  with  more  intensive  interventions  being 
more  cost-effective.  Group  intensive  cessation 
counseling  exhibited  the  lowest  cost  per  QALY 
saved,  but  only  5%  of  smokers  appear  willing  to 
undertake  this  type  of  intervention.  CONCLU- 
SIONS: Compared  with  other  preventive  inter- 
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ventions,  smoking  cessation  is  extremely  cost- 
effective.  The  more  intensive  the  intervention,  the 
lower  the  cost/QALY  saved,  which  suggests  that 
greater  .spending  on  interventions  yields  more  net 
benefit.  While  all  these  clinically  delivered  in- 
terventions seem  a  reasonable  societal  investment, 
those  involving  more  intensive  counseling  and 
the  nicotine  patch  as  adjuvant  therapy  are  par- 
ticularly meritorious. 

A  Comparison  of  Beclomethasone,  Salmeterol, 
and  Placebo  in  Children  with  Asthma — Simons 
FER.  N  Engl  J  Med  1997;337(23):1659. 

BACKGROUND:  An  inhaled  glucocorticoid  is 
currently  the  medication  of  choice  for  long-term 
control  of  persistent  asthma  in  children.  The  role 
of  long-acting  /}-2-adrenergic-receptor  agonists, 
such  as  salmeterol,  needs  to  be  defined.  METH- 
ODS: We  conducted  a  randomized,  double-blind, 
placebo-controlled,  parallel-group,  1-year  study 
of  241  children  (mean  [±  standard  deviation]  age, 
9.3  ±  2.4  years)  with  clinically  stable  asthma  and 
less  than  1  month  of  prior  glucocorticoid  use.  We 
compared  inhaled  beclomethasone  dipropionate 
(2(X)/jg  twice  daily)  with  salmeterol  xinafoate  (50 


/Jg  twice  daily)  and  placebo  (lactose).  The  primary 
outcome  measure,  airway  responsiveness  (as  as- 
sessed with  a  methacholine  challenge),  was  eval- 
uated before  treatment;  after  3. 6, 9,  and  1 2  months 
of  treatment  ( 12  and  36  hours  after  study  medi- 
cations had  been  withheld );  and  2  weeks  after  the 
end  of  treatment.  Spirometry,  symptoms,  use  of 
rescue  medication  (200  fig  of  albuterol  inhaled 
as  needed),  and  adverse  effects  were  also  assessed. 
RESULTS:  During  months  i  through  12  overall. 
t)eclomethasone  was  associated  with  significantly 
less  airway  hyperresponsiveness  than  salmeterol 
(p  =  0.003)  or  placebo  (p  <  0.001 ).  This  effect  was 
lost  2  weeks  after  treatment  had  been  stopped.  As 
compared  with  placebo,  beclomethasone  was  asso- 
ciated with  less  variability  between  morning  and 
evening  in  the  peak  expiratory  flow  ( p  =  0.002 ), 
as  was  salmeterol  (p  =  0.02).  Beclomethasone  was 
also  associated  with  a  reduced  need  for  albuterol 
as  rescue  therapy  (p  <  0.(X)1 )  and  fewer  withdraw- 
als because  of  asthma  exacerbations  (p  =  0.03), 
but  salmeterol  was  not  (p  =  0.09  and  p  =  0.55,  re- 
spectively). During  months  1  through  12,  linear 
growth  was  3.96  cm  in  the  children  receiving  biec- 
lomethasone,  as  compared  with  5.40  cm  in  the  sal- 
meterol group  (p  =  0.004)  and  5.04  cm  in  the  pla- 


cebo group  (p  =  0.018).  Height  was  not  measured 
after  treatment  ended.  CONCLUSIONS:  Beclo- 
methasone was  effective  in  reducing  airway  hyper- 
responsiveness and  in  controlling  symptoms  of 
asthma,  but  it  was  associated  with  decreased  lin- 
ear growth.  Salmeterol  was  not  as  effective  as  l)ec- 
lomethasone  in  reducing  airway  hyperrespon- 
siveness or  in  controlling  symptoms;  however,  it 
was  an  effective  bronchodilator  and  was  not  asso- 
ciated with  rebound  airway  hyperresponsiveness, 
masking  of  symptoms,  or  adverse  effects.  See  the 
related  editorial:  Choosing  Therapy  for  Child- 
hood Asthma — Holgate  ST.  FrewAJ.  N  Engl  J 
Med  1997:  337123):  1690-1692. 

Inhaled  Nitric  Oxide  in  Newborn  and  Paedi- 
atric  Patients  with  Pulmonary  Hypertension 
and  Moderate  to  Severe  Impaired  Oxygena- 
tion: Effects  of  Hoses  of  3-100  Parts  per  Mil- 
lion— Lonnqv'Vi  PA.  Intensive  Care  Med  1997; 
23(71:773. 

OBJECTIVE:  To  assess  the  effects  of  inhaled  ni- 
tric oxide  (INO)  3-100  ppm  on  oxygenation  in  both 
newborn  and  paediatric  patients  with  pulmonary 
hypertension  and  impaired  gas  exchange.  DE- 
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SIGN:  Open,  prospeciive.  multicentre  study.  SET- 
TING: Tertiary  neonatal  and  paediatric  intensive 
care  units  in  university  referral  centres.  PA- 
TIENTS: Newborn  (age  <  7  days:  n  =  26)  and  pae- 
diatric (age  8  day.s-7  years:  n  =  16)  patients  with 
pulmonary  hypertension  verified  by  echocardi- 
ography and  an  oxygenation  index  of  (OI )  1 5-40 
were  included  in  the  study.  INTERVENTIONS: 
The  patients  were  subjected  to  stepwise  increases 
in  doses  of  INO  (0.  3.  10.  30.  60.  100  ppm). 
MEASUREMENTS  &  RESULTS:  The  effect  on 
oxygenation  was  measured  by  repeated  blood  gas 
analysis.  A  positive  response  to  INO  was  defined 
as  a  reduction  in  OI  of  >  25'7c  compared  to  base- 
line (0  ppm).  INO  was  found  to  improve  oxy- 
genation in  both  newborn  (p  <  0.0001 1  and  pae- 
diatric (p  =  0.01 5)  patients  and  the  response  rate 
was  77  and  507c.  respectively.  A  marked  interindi- 
vidual  difference  in  the  magnitude  of  the  response 
was  found  between  patients  (change  in  OI  com- 
pared to  baseline:  -90  to  15%).  Only  2  of  28 
responding  patients  required  doses  in  excess  of 
30  ppm  in  order  to  show  a  positive  response.  CON- 
CLUSIONS: INO  is  capable  of  improving  oxy- 
genation in  both  newborn  and  paediatric  patients 
with  pulmonary  hypertension  and  impaired  gas 
exchange,  although  the  magniuide  of  the  individual 
response  can  vary  greatly.  Doses  in  excess  of  30 
ppm  are  only  rarely  required  in  order  to  achieve 
a  reduction  in  the  oxygenation  index  of  >  25%. 

Acute  Respirator)  Distress  Syndrome  Due  to 
Falciparum  malaria  in  a  Pregnant  Woman — 

Baud  M.  Bauchet  E.  Poilane  1.  Levacher  S.  Pour- 
riat  JL.  Intensive  Care  Med  1997;23(7):787. 

We  report  the  case  of  a  pregnant  woman  (29th 
week),  living  in  a  Paris  suburb,  about  20  miles 
from  an  international  airport.  She  presented  with 
septic  shock  and  severe  acute  respiratory  distress 
syndrome  ( ARDS).  A  few  parasitized  erythrocytes 
were  discovered  in  a  hemorrhagic  bronchoalve- 
olar  lavage  (BAL),  specimen  and  many  were  found 
on  examination  of  the  placenta  after  a  caesarean 
section  had  been  performed.  The  patient's  con- 
dition dramatically  improved  once  given  quinine 
therapy.  This  is  an  uncommon  case  on  account 
of:  ( 1 )  the  unusual  clinical  course  with  no  organ 
failure  but  ARDS,  (2)  the  unusual  way  the  diag- 
nosis was  made,  ( 3 )  the  very  unusual  way  the  pa- 
tient became  contaminated  (airport  malaria),  (4) 
the  pregnant  condition  of  the  patient. 

Exogenous  Surfactant  and  Partial  Liquid  Ven- 
tilation: Physiologic  and  Pathologic  Eflects — 

Mro/ek  JD.  Smith  KM.  Hmg  DR.  Meyers  PA, 
SInionton  SC,  Connett  JE,  ct  al.  .Am  J  Rcspir  Crit 
Care  Med  1997:156(4  Pt  1):I058. 

We  compared  the  effects  of  surfactant  and  par- 
tial liquid  ventilation  (PLV),  and  the  impact  of 
administration  order,  on  oxygenation,  respiratory 
system  compliance  (C^),  hemodynamics,  and  lung 
pathology  in  an  animal  lung  injury  model.  We 


studied  4  groups:  surfactant  alone  (S;  n  =  8);  PLV 
alone  (PLV-only;  n  =  8):  surfactant  followed  by 
PLV  (S-PLV;  n  =  8):  and  PLV  followed  by  sur- 
factant (PLV-S:  n  =  8).  Following  treatments,  all 
animals  had  improved  oxygenation  index  (OI )  and 
Crs.  Animals  in  PLV  groups  showed  continued 
improvement  over  2  hours  (%  change  OI:  PLV- 
S  -83%  vs  S  -47%,  p  <  0.05;  %  change  C„:  S- 
PLV  73%;  vs  S  13%>,  p  <  0.05).  We  also  saw  ad- 
ministtation-order  effects:  surfactant  before  PLV 
improved  Crs  (0.92  mL/cm  H2O  after  surfactant 
vs  1.13  mL/cm  H:0  after  PLV,  p  <  0.02)  with- 
out changing  01,  whereas  surfactant  after  PLV 
did  not  change  Crs  and  OI  increased  (5.01  after 
PLV  vs  8.92  after  surt:actant,  p  <  0.03).  Hemo- 
dynamics were  not  different  between  groups.  Path- 
ologic analysis  demonstrated  decreased  lung  injury 
in  dependent  lobes  of  all  PLV-treated  animals,  and 
in  all  lobes  of  S-PLV  animals,  when  compared 
with  the  lobes  of  the  S  animals  ( p  <  0.05 ).  We  con- 
clude that  surfactant  therapy  in  combination  with 
PLV  improved  oxygenation,  respiratory  system 
mechanics,  and  lung  pathology  to  a  greater  degree 
than  surfactant  therapy  alone.  Administration  order 
affected  initial  physiologic  response  and  ultimate 
pathology:  surfactant  given  before  PLV  produced 
the  greatest  improvements  in  pathologic  outcomes. 

Impairment  of  Lung  and  Chest  Wall  Mechan- 
ics in  Patients  with  Acute  Respiratory  Distress 
Syndrome:  Role  of  Abdominal  Distension — 

Ranieri  VM,  Brien/.a  N,  Santostasi  S,  Puntillo  F, 
Mascia  L,  Vitale  N,  et  al.  Am  J  Respir  Crit  Care 
Med  1997:156(4  Pt  1):1082. 

Recent  data  have  suggested  that  the  elastic  prop- 
erties of  the  chest  wall  ((TW)  may  be  compromised 
in  patients  with  ARDS  because  of  abdominal  dis- 
tension. We  partitioned  CW  and  lung  (L)  mech- 
anics, assessed  the  role  of  abdominal  distension, 
and  verified  whether  the  underlying  disease 
responsible  for  ARDS  affects  the  impairment  of 
respiratory  mechanics.  Volume-pressure  (V-P) 
curves  (interrupter  technique)  were  assessed  in 
9  patients  with  surgical  ARDS  and  9  patients  with 
medical  ARDS.  Relative  to  9  patients  undergo- 
ing heart  surgery,  V-P  curves  of  the  respiratory 
system  (rs)  and  L  of  patients  with  surgical  or  med- 
ical ARDS  showed  a  rightward  displacement.  V- 
P  curves  of  the  CW  and  the  L  showed  an  upward 
concavity  in  patients  with  medical  ARDS  and  a 
downward  concavity  in  patients  with  surgical 
ARDS.  Although  the  CW  and  the  abdomen  (abd) 
V-P  curves  in  patients  with  medical  ARDS  were 
similar  to  those  obtained  in  patients  undergoing 
heart  surgery,  they  showed  a  rightward  shift  and 
a  downward  flattening  in  patients  with  surgical 
ARDS.  In  5  of  these  patients,  a  reduction  in  static 
end-inspiratory  pressure  of  the  abd  (69  ±4%),  rs 
(30  ±  3%  ),  CW  (41  ±  2%).  and  L  (27  ±  3%)  was 
observed  after  abdominal  decompression  for  acute 
bleeding.  Abdominal  decompression  therefore 
caused  an  upward  and  leftward  shift  of  the  V-P 
curves  of  the  respiratory  system,  chest  wall.  lung. 


and  abdomen.  In  conclusion  we  showed  that  im- 
pairment of  the  elastic  properties  of  the  respira- 
tory system  may  vary  with  the  underlying  disease 
responsible  for  ARDS.  The  fiattening  of  the  V- 
P  curve  at  high  pressures  observed  in  some 
patients  with  ARDS  may  be  due  to  an  increase 
in  chest  wall  elastance  related  to  abdominal  dis- 
tension. These  observations  have  implications  for 
the  assessment  and  ventilatory  management  of 
patients  with  ARDS. 

Lower  Respiratory  Tract  Colonization  and  In- 
fection during  Severe  Acute  Respiratory  Dis- 
tress Syndrome:  Incidence  and  Diagnosis — Del- 
claux  C,  Roupie  E.  Blot  F.  Brochard  L,  Lemaire 
F,  Brun-Buisson  C.  Am  J  Respir  Crit  Care  Med 
1997:156(4  Pt  1):1092. 

Ventilator-associated  pneumonia  (VAP)  is  dif- 
ficult to  detect  and  is  often  unsuspected  during 
adult  respiratory  distress  syndrome  (ARDS).  We 
prospectively  evaluated  lower  respiratory  tract 
(LRT)  colonization  and  infection  in  30  patients 
with  severe  ARDS  ( Pao/Fift  ratio  <  1 50  mm  Hg), 
using  repeated  quantitative  cultures  of  plugged 
telescopic  catheter  (PTC)  specimens  taken  blindly 
via  the  endotracheal  tube  every  48  to  72  hours  after 
onset  of  ARDS.  All  patients  except  one  were  re- 
ceiving antibiotics.  When  VAP  was  suspected  on 
the  presence  of  clinical  criteria  for  infection,  a  re- 
peated PTC  and.  when  possible,  a  bronchoalve- 
olar  lavage  ( BAL)  were  obtained  before  any  new 
antimicrobials  were  administered:  samples  grow- 
ing >  10-'  cfu/ml  (PTC)  or  >  lO-"  cfu/ml  (BAL) 
were  considered  diagnostic  of  infection.  Twenty- 
four  VAP  episodes  were  diagnosed  in  1 8  patients 
(60%  of  patients  or  4.2/100  ventilator-days)  a  mean 
of  9.8  +  5.7  days  after  onset  of  ARDS.  Eighteen 
LRT  colonization  episodes  were  recorded;  16  of 
24  (66%^ )  VAP  episodes  were  preceded  (by  2  to 
6  d)  by  LRT  colonization  with  the  same  organ- 
ism(s).  and  only  2  episodes  of  colonization  were 
not  followed  by  VAP.  We  conclude  that  although 
VAP  is  of  relatively  late-onset  during  severe 
ARDS,  its  incidence  is  much  higher  than  in  other 
conditions  and  can  be  underestimated.  Lower  air- 
ways colonization  is  consistently  followed  by 
infection  with  the  same  organisms  and  precedes 
VAP  in  two  thirds  of  episodes.  Repeated  protected 
specimens  taken  blindly  may  provide  a  useful 
means  to  predict  infection  and  therefore  allow  early 
antimicrobial  therapy  in  high-risk  patients  with 
diffuse  lung  injury. 

Scheduled  Change  of  Antibiotic  Classes:  A 
Strategy  to  Decrease  the  Incidence  of  Ventilator- 
Associated  Pneumonia — Kollcl  MH,  Vlasnik  J. 
Sharpless  L,  Pasque  C,  Murphy  D,  Eraser  V.  Am 
J  Respir  Crit  Care  Med  1997:1.56(4  Pt  l):1040. 

The  purpose  of  this  study  «as  to  determine  the 
impact  of  a  scheduled  change  of  antibiotic  classes, 
used  for  the  empiric  treatment  of  suspected  Gram- 
negative  bacterial  infections,  on  the  incidence  of 
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ventilator-associated  pneumonia  and  nosocomial 
bacteremia.  Six  hundred  eighty  patients  under- 
going cardiac  surgery  were  evaluated.  During  a 
6-month  period  (ie.  the  before-period),  our  tra- 
ditional practice  of  prescribing  a  third  generation 
cephalosporin  (ceftazidime)  for  the  empiric  treat- 
ment of  suspected  Grain-negative  bacterial  infec- 
tions was  continued.  This  was  followed  by  a  6- 
month  period  (ie,  the  after-period )  during  which 
a  quinolone  (ciproflo.xacin)  was  used  in  place  of 
the  third-generation  cephalosporin.  The  incidence 
of  ventilator-associated  pneumonia  was  signif- 
icantly decreased  in  the  after-period  (n  =  327)  com- 
pared with  the  before-period  (n  =  353)  (6.7  vs 
1 1.6%;  p  =  0.028).  This  was  primarily  due  to  a 
significant  reduction  in  the  incidence  of  ventilator- 
associated  pneumonia  attributed  to  antibiotic-re- 
sistant Gram-negative  bacteria  (0.9  vs  4.0%;  p  = 
0.013).  Similarly,  we  observed  a  lower  incidence 
of  bacteremia  attributed  to  antibiotic-resistant 
Gram-negative  bacteria  in  the  after-period  com- 
pared with  the  before-period  (0.3  vs  1.7%;  p  = 
0. 1 25 ).  These  data  suggest  that  a  scheduled  change 
of  antibiotic  classes  can  reduce  the  incidence  of 
ventilator-associated  pneumonia  attributed  to  an- 
tibiotic-resistant Gram-negative  bacteria. 


Sequential  Use  of  Noninvasive  Pressure  Sup- 
port Ventilation  for  Acute  Exacerbations  of 

COPD— Hilbert  G.  Gruson  D.  Gbikpi-Benissan 
G,  Cardinaud  JP.  Intensive  Care  Med  1997;23 
(9):955. 

OBJECTIVES:  To  compare  the  efficacy  of  non- 
invasive pressure  support  ventilation  (NIPSVi  in 
acute  decompensation  in  chronic  obstructive  pul- 
monary disease  (COPD)  by  means  of  a  bi-level 
positive  airway  pressure  support  system  in  a  se- 
quential mode  with  medical  therapy  alone;  to  as- 
sess the  short-term  physiologic  effects  of  the  device 
on  gas  exchange;  and  to  compare  patients  suc- 
cessfully ventilated  with  NIPSV  with  those  in 
whom  NIPSV  failed.  D15SIGN:  A  prospective  case 
series  with  historically  matched  control  study. 
SETTING:  A  general  intensive  care  unit  (ICU) 
of  a  university  hospital.  PATIENTS:  We  evalu- 
ated the  efficacy  of  administration  of  NIPSV  in 
42  COPD  patients  and  compared  this  with  stan- 
dard treatment  in  42  matched  historical  control 
COPD  patients.  INTERVENTIONS:  NIPSV  was 
performed  in  a  sequential  mode.  ie.  bi-level  pos- 
itive airway  pressure  in  the  spontaneous  mode  was 
used  for  at  least  30  min  every  3  hours.  Between 


periods  of  ventilation,  patients  could  be  system- 
atically returned  to  bi-level  positive  airway  pres- 
sure when  the  arterial  oxygen  saturation  was  <  0.85 
or  when  the  respiratory  rate  was  >  30  breaths/min. 
MEASUREMENTS  &  RESULTS:  Success  rate, 
mortality,  duration  of  ventilatory  assistance,  and 
length  of  ICU  stay  were  recorded.  Eleven  of  the 
42  patients  (26% )  in  the  NIPSV  group  needed  tra- 
cheal inaibation  compared  with  30  of  the  42  con- 
trol patients  (71%).  The  31  patients  in  whom 
NIPSV  was  successful  were  ventilated  for  a  mean 
of  6  ±  3  days.  In-hospital  mortality  was  not  sig- 
nificantly different  in  the  treated  vs  the  control 
group,  but  the  duration  of  ventilatory  assistance 
(7  ±  4  days  vs  15  ±  10  days,  p  <  0.01)  and  the 
length  of  ICU  stay  (9  ±4  days  vs  21  ±  12.  p  <  0.01 ) 
were  both  shortened  by  NIPSV.  Bi-level  positive 
airway  pressure  was  effective  in  correcting  gas 
exchange  abnonnalities.  The  pH  values,  measured 
after  45  min  of  bi-level  positive  airway  pressure 
with  optimal  settings,  in  the  success  (7.38  ±  0.O4) 
and  failure  (7.28  ±  0.04)  patients  were  significantly 
different  (p  <  0.05).  CONCLUSIONS:  NIPSV. 
perfonned  with  a  sequential  mode,  may  be  used 
in  the  management  of  patients  with  aculc  exac- 
erbations of  COPD. 


RESPIRATORY  CARE  •  FEBRUARY  '98  VOL  43  NO  2 


103 


Abstracts 


Patient-Initiated,  Pressure-Regulated,  Volume- 
Controlled  Ventilation  Compared  with  Inter- 
mittent Mandatory  Ventilation  in  Neonates: 
A  Prospective,  Randomised  Study — PiolrowskI 
A.  Sobala  W,  Kawczynski  P.  Inlensive  Care  Med 
!997;23(9);975. 

OBJECTIVE:  To  compare  the  effects  of  patient- 
initiated,  pressure-regulated,  volume-controlled 
ventilation  (PRVC)  with  pressure-preset  inter- 
mittent mandatory  ventilation  (IMV)  in  neonates 
with  respiratory  failure.  DESIGN:  Randomised, 
prospective  study.  SETTING:  Intensive  care  unit 
(14  beds)  in  a  300-bed  paediatric  teaching  hos- 
pital. PATIENTS:  60  neonates  with  respiratory 
distress  syndrome  (RDS)  or  congenital  pneumonia, 
weighing  <  2500  g  and  requiring  mechanical  ven- 
tilation. INTERVENTIONS:  Ventilatory  support 
until  exmbation  via  either  IMV  (n  =  30)  or  PRVC 
(n  =  27).  In  PRVC,  the  tidal  volume  (Vj)  was  pre- 
set and  pressure-controlled  breaths  delivered  with 
peak  inspiratory  pressure  values  adapted  to  achieve 
the  preset  Vt.  MEASUREMENTS  &  RESULTS: 
Main  outcome  measures  were  duration  of  venti- 
lation and  incidence  of  bronchopulmonary  dys- 
plasia (BPD).  Pulmonary  air  leaks  and  intraven- 
tricular haemorrhage  (IVH)  were  considered  major 
adverse  effects.  Demographic  data,  ventilation  pa- 


rameters and  Pia/,JiiO;  were  similar  at  randomisa- 
tion. Duration  of  ventilation  and  incidence  of  BPD 
were  not  decreased  by  the  use  of  PRVC.  Air  leaks 
occurred  in  3  neonates  in  the  PRVC  group  and 
in  7  babies  treated  with  IMV  (NS).  The  incidence 
of  IVH  grade  >  II  was  lower  in  babies  treated  with 
PRVC  (p  <  0.05).  In  a  subgroup  of  neonates 
weighing  <  1  (XK)  g,  the  duration  of  ventilation  and 
incidence  of  hypotension  were  reduced  in  the 
PRVC  group  (p  <  0.05).  CONCLUSION:  Patient- 
initiated,  pressure-regulated,  volume-controlled 
ventilation  can  be  safely  used  in  neonates  and  may 
contribute  to  a  lower  incidence  of  complications. 

EH'ect  of  Prone  and  Supine  Positions  on  Func- 
tional Residual  Capacity,  Oxygenation,  and 
Respiratory  Mechanics  in  Ventilated  Infants 
and  Children — Numa  AH,  Hajnmer  J,  Newth  CJ. 
Am  J  Respir  Crit  Care  Med  1 997;  1 56(4  Pt  1 ):  1 1 85. 

Although  numerous  reports  have  described  the 
improvement  in  Pao;  in  patients  in  the  prone  pos- 
ition, the  underlying  mechanism  has  yet  to  be 
determined.  Some  autliors  have  suggested  this  phe- 
nomenon may  be  related  to  an  increase  in  func- 
tional residual  capacity  (FRC);  however,  no  pre- 
vious studies  have  described  positional  changes 
in  FRC  Ml  children  with  severe  lung  disease  or  in 


those  under  neuromuscular  blockade.  We  mea- 
sured arterial  blood  gases,  FRC,  R,,,,  and  C,^  in 
supine  and  prone  positions  in  .30  patients  under 
neuromuscular  blockade  with  lung  disorders  in- 
cluding moderately  severe  restrictive  (n  =  10)  and 
obstructive  (n  =  10)  disea.se  and  control  subjects 
without  significant  lung  disease  (n=  10).  Prone 
positioning  was  not  associated  with  a  significant 
increase  in  FRC  in  the  cohort  of  30  patients,  nor 
in  any  of  the  subgroups.  Although  individual  pa- 
tients demonstrated  large  improvements  in  oxy- 
genation, a  statistically  significant  (but  clinically 
insignificant)  increase  in  P(a/A)0:  was  observed 
only  in  the  subgroup  of  patients  with  obstructive 
disease  (0.35  ±  0.03  to  0.38  ±  0.04,  p  =  0.027). 
There  was  no  correlation  between  changes  in  FRC 
and  changes  in  P(^a)0:  (r  =  0.225,  p  =  0.23).  A 
significant  improvement  in  Rrs  occurred  in  the 
prone  position  compared  to  supine  in  patients  with 
obstructive  lung  disease,  decreasing  from  0.264 
±  0.024  to  0.2 1 6  ±  0.02 1  cm  HjO/mUs.  p  =  0.009. 
No  significant  changes  in  Crs  were  seen  in  the 
prone  position.  We  conclude  that  prone  positioning 
has  no  effect  on  FRC  and  in  this  series  of  30  pa- 
tients significantly  improved  oxygenation  only 
in  patients  with  obstructive  airway  disease.  A  sig- 
nificant decrease  in  Rrs  in  patients  with  obstruc- 
tive lung  disease  was  also  observed. 


1997  BOUND 
VOLUME  OF 


Respiratory 
Care 

MOW  AVAILABLE 


Volume  42  is  bound  in  o  blue-buckram  cover  and  moy  be  imprinted,  free  of 
charge,  with  your  nome  or  the  name  of  your  orgonizafion.  Each  volume  is 
MO  for  current  AARC  members  and  '80  for  non-members.  Shipping  is  in- 
cluded for  U.S.  and  Conodion  residents. 

Available  for  a  limited  time,  the  '89  and  '90  bound  volumes  ore  discounted 
to  '30  (members)  and  ''70  (nonmembers).  The  '92  through  '94  volumes 
ore  available  for  -'35  (members)  and  '75  (nonmembers). 

ORDERS  MUST  BE  PREPAID — INCLUDE  CHECK,  INSTITUTIONAL 
PURCHASE  ORDER,  OR  VALID  CREDIT  CARD  NUMBER. 


n  1997  VOLUME  ATMO/^BO 
D  1996  VOLUME  AT  MO/^SO 
n  1995  VOLUME  AT  M0/'80 
D  1994  VOLUME  AT  535/-75 
D  CHECK  D  PURCHASE  ORDER 


C«RO  OR  P0»_ 
SIGN«IUR[  _ 


D  1993  VOLUME  AT  535/575 
n  1992  VOLUME  AT  535/575 
n  1990  VOLUME  AT  530/570 
D  1989  VOLUME  AT  530/570 
D  VISA         D  MASTERCARD 


sr«ir ur 


DAEDALUS  ENTERPRISES  INC 

PO  BOX  59686    •  DAttAS  IX  75229    •  FAX  [972]  484  60)0 


104 


Respira  loRV  Cari;  •  February  "9H  Vol  4.^  No  2 


Abstracts 


Treatment  of  Nocturnal  Airway  Obstruction 
Improves  Daytime  Cognitive  Performance  in 
Asthmatics — Weersink  EJ.  van  Zomcren  HH. 
Koeter  GH,  Postma  DS.  Am  J  Respir  Cril  Care 
Med  1997;156(4Pt  l):n44. 

It  has  been  shown  that  asthmatics  have  noctur- 
nal symptoms  associated  with  impaired  cogni- 
tive performance.  We  explored  more  carefully 
different  therapeutic  approaches  on  this  per- 
fonnance  in  relation  to  lung  function  in  46  atopics 
with  mild  to  moderate  asthina  and  with  a  circa- 
dian  variation  in  peak  expiratory  flow  (PEF)  > 
159f .  In  a  double-blind,  parallel  study  they  inhaled 
salmeterol  50  ^g  or  fluticasone  250  fig  or  a  com- 
biation  of  both  twice  daily  for  6  weeks.  The 
psychoinetric  tests  used  informed  about  focused 
attention,  mental  flexibility,  concentration,  and 
attention.  The  results  of  the  psychometric  tests 
were  compared  with  those  in  healthy  conU'ol  sub- 
jects. The  PASAT  score  and  the  finishing  time 
of  the  color-word  chart  subtest  were  significantly 
lower  in  these  asthmatics  than  in  the  control  sub- 
jects. Orcadian  PEF  variation  was  the  only  inde- 
pendent factor  significantly  associated  with 
impaired  cognitive  performance  before  the  treat- 
ment period.  The  3  treatment  groups  were  equally 
effective  in  reducing  circadian  PEF  variation 
below  lOVt  and  in  improving  FEV|  and  bronchial 
hyperresponsiveness  to  methacholine  (MCh)  both 
day  and  night.  After  6  weeks  of  therapy,  the  day- 
time cognitive  performance  was  improved  to  lev- 
els comparable  to  those  of  the  healthy  control  sub- 
jects no  matter  which  drug  was  inhaled.  We 
conclude  that  a  high  level  of  circadian  PEF  vari- 
ation (>  20%)  has  been  associated  with  lower  day- 
time cognitive  performance  in  asthmatics.  Reduc- 
tion of  circadian  PEF  variation  to  below  10%  is 
an  important  goal  of  treatment  in  asthmatics. 

The  Effect  of  Deep  Inspiration  on  Methacholine 
Dose-Response  Curves  in  Normal  Subjects — 

Moore  BJ.  Verburgt  LM.  King  GG.  Pare  PD.  Am 
J  Respir  Crit  Care  Med  1997:156(4  Pt  1):1278. 

Normal  subjects  develop  exaggerated  airway  nar- 
rowing when  deep  inspiration  (DI)  is  voluntar- 
ily suppressed  during  methacholine  challenge. 
Failure  of  periodic  inflation  may  interfere  with 
the  bronchodilating  effect  of  DI.  and  this  may  be 
fundamental  to  the  difference  in  bronchodilation 
caused  by  DI  in  asthmatics  and  normal  subjects. 
To  detennine  whether  repeated  exhalations  to  re- 
sidual volume  (RV)  and/or  incomplete  inspira- 
tion to  baseline  total  lung  capacity  (TLC)  could 
contribute  to  exaggerated  narrowing  during  chal- 
lenge, we  tested  10  subjects  on  3  separate  days 
using  modified  methacholine  challenge  protocols. 
On  Day  1,  partial  and  complete  flow  volume 
curves  were  obtained  after  each  dose.  On  Day  2. 
DI  was  prohibited,  but  partial  curves  were  per- 
formed. On  Day  3.  DI  and  exhalation  to  RV  were 
prohibited.  TLC  was  measured  pre-  and  postchal- 
lenge  on  each  day.  After  comparable  doses  of 


niclhacholliic.  there  was  a  greater  change  in  FEV  i 
on  Day  2  (27  ±  15)  and  Day  3  (38  ±  17)  than  on 
Day  1  ( 14  ±  8)  (p  <  0.05).  There  were  no  dif 
ferences  in  changes  in  FEV|  and  FVC  between 
Days  2  and  3,  or  in  TLC  between  all  3  days.  We 
conclude  that  exaggerated  airway  naiTowing 
occurs  in  normal  subjects  when  DI  is  prohibited 
and  that  this  effect  is  not  due  to  repeated  expi- 
ration to  RV.  nor  due  to  an  artifact  caused  by  a 
failure  to  inhale  to  TLC. 

End-Inspiratory  .-Mrway  Occlusion:  A  Method 
To  Assess  the  Pres.sure  Developed  by  Inspiratory 
Muscles  in  Patients  with  Acute  Lung  Injury 
Undergoing  Pressure  Support — Foti  G.  Cereda 
M.  Banfi  G,  Pelosi  P,  Fumagalli  R,  Pesenti  A.  Am 
J  Respir  Cril  Care  Med  1997:1.56(4  Pt  I):  1210. 

We  evaluated  the  end-inspiratory  occlusion  man- 
euver as  a  means  to  estimate  the  inspiratory  effort 
during  pressure  support  ventilation  (PS).  In  9 
nonobstructed  acute  lung  injury  (ALl)  patients, 
we  applied  4  levels  of  PS  (0,  5,  10,  15  cm  H2O) 
to  modify  the  inspiratory  effort.  End  inspiratory 
occlusions  (2  to  3  s)  were  performed  at  the  end 
of  each  experimental  period  by  pushing  the  inspi- 
ratory hold  button  of  the  ventilator  (Servo  900 
C:  Siemens.  Berlin.  Germany).  We  took  the  dif- 
ference between  the  end-inspiratory  occlusion 
plateau  pressure  and  the  airway  pressure  before 
the  occlusion  (PEEP-i-  PS)  as  an  estimate  of  the 
inspiratory  effort  and  called  it  PMI  (Pmu.sc.mdex). 
From  the  esophageal  pressure  tracing  we  obtained 
a  reference  measurement  of  the  pressure  devel- 
oped by  the  inspiratory  muscles  at  end  inspira- 
tion (Pmusi.ei)  and  of  the  pressure-time  product 
per  breath  (Pxp/b)  and  per  minute  (PTP/mm).  In  each 
patient,  PMI  was  correlated  with  Pmust.ei  (p  < 
0.01 )  and  Pjpn,  (p  <  0.01 ).  A  PMI  threshold  of 
6  cm  H:0  detected  Prp/mm  <  1 25  cm  HiO  s/min 
with  a  sensitivity  of  0.89  and  a  specificity  of  0.89. 
We  conclude  that  PMI  is  a  good  estimate  of  the 
pressure  developed  by  the  inspiratory  muscles 
in  ALl  patients  and  may  be  used  to  titrate  PS 
level.  The  major  advantage  of  PMI  is  that  it  can 
be  obtained  from  the  ventilator  display  without 
any  additional  equipment. 

Chest  Radiographic  Findings  in  Patients  with 
Tuberculosis  with  Recent  or  Remote  Infec- 
tion—Jones BE,  Ryu  R,  Yang  Z,  Cave  MD,  Po- 
goda  JM.  Otaya  M.  et  al.  Am  J  Respir  Crit  Care 
Med  1997:156(4  Pt  1):1270. 

To  determine  if  chest  radiographic  findings  dif- 
fer in  adult  tuberculosis  patients  with  recent  and 
remote  infection,  we  reviewed  the  chest  radio- 
graphs of  103  patients  with  tuberculosis  in  Los 
Angeles  and  performed  RFLP  analyses  of  their 
Mycobacterium  tuberculosis  isolates.  Patients 
whose  isolates  had  identical  or  closely  related 
RFLP  patterns  were  considered  a  "cluster"  Most 
patients  in  large  clusters  (>  7  patients)  had  tuber- 
culosis from  recent  infection,  whereas  most  unclus- 
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tered  patients  had  tuberculosis  from  remote  infec- 
tion. Mediastinal  adenopathy  or  pleural  effusions 
were  classified  as  typical  of  recent  infection,  and 
upper  lobe  infiltrates,  cavitation,  or  fibrosis  were 
classified  as  characteristic  of  remote  infection. 
Radiographic  patterns  were  typical  of  remote  infec- 
tion in  62%  of  patients  and  were  characteristic  of 
recent  infection  in  23%  of  patienLs.  The  distribution 
of  these  radiographic  patterns  was  similar  in  clus- 
tered and  unclustered  patients,  both  with  or  with- 
out human  immunodeficiency  virus  (HIV)  coin- 
fection.  However,  mediastinal  adenopathy  and 
pleural  effusions  were  significantly  more  com- 
mon in  HIV-infected  patients.  We  conclude  that: 
( 1 )  chest  radiographic  findings  in  adults  with  tu- 
berculosis of  recent  infection  are  similar  to  those 
in  patienLs  with  remote  infection:  (2)  the  distinctive 
chest  radiographic  findings  in  HIV-infected  pa- 
tients with  tuberculosis  are  not  due  to  an  increased 
frequency  of  recent  infection. 
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A  Pediatric  Asthma  Clinic  Pilot  Program  Reduces  Emergency 
Department  Visits,  Hospitalizations,  and  Cost  of  Care 

Teresa  A  Volsko  BS  RRT 


I  sought  to  determine  whether  a  physician-directed  medical  plan  integrated 
with  self-management  education  could  reduce  emergency  department  (ED) 
visits,  hospitalizations,  and  costs  related  to  pediatric  asthma  care.  METH- 
ODS: Patients  entered  into  the  clinic  pilot  program  were  1-18  years  old  with 
a  history  of  asthma  and  no  documented  medical  treatment  plan.  Children  with 
chronic  pulmonary,  cardiac,  or  neurological  impairments  were  excluded  from 
the  study.  During  3  clinic  visits,  a  detailed  assessment  and  plan  were  com- 
piled for  each  child  by  a  multidisclpllnary  team,  consisting  of  a  registered  res- 
piratory therapist,  dietician,  social  worker,  and  nurse  and  directed  by  a  pedia- 
trician. The  education  plan  covered  early  recognition  of  signs  and  symptoms, 
physiologic  components  of  an  acute  exacerbation,  trigger  recognition,  and 
a  5-step  action  plan  for  using  peak  flow  measurements  and  medication.  Over 
a  7-month  period,  data  were  collected  on  each  subject  for  equal  time  spans 
prior  to  and  after  participation  in  the  asthma  clinic.  Each  patient  served  as 
his  or  her  own  control.  Before  and  after  clinic  data  were  evaluated  with  paired 
/  tests.  RESULTS:  Of  the  27  patients,  11  were  white,  11  Hispanic,  and  5  black; 
the  mean  age  was  8.1  years.  Outcome  data  for  ED  visits  were  56  before  the 
program,  4  after;  ED  visits/patient  were  2.1  before,  0.1  after  (p <  0.0001 ).  The 
estimated  ED  cost/patient  was  $450  before,  $22  after.  Before  the  program, 

II  asthma-related  hospitalizations  occurred,  afterwards  1.  Preclinic  hospi- 
talizations/ patient  were  0.4;  after  intervention,  0.04  (p  =  0.0095).  The  esti- 
mated hospital  cost/patient  was  $1,240;  total  ED  and  inpatient  costs/patient 
were  $1,690  prior  to  clinic  participation.  Postparticipation  hospital  cost/patient 
equaled  $124;  total  ED  and  inpatient  costs/patient,  $146.  There  was  a  con- 
comitant improvement  in  patient  and  family  compliance  with  scheduled  clinic 
visits  (50%  no-show  before,  25%  after).  CONCLUSIONS:  These  results  sug- 
gest that  asthma  education  in  an  outpatient  clinic  setting  fosters  an  under- 
standing of  the  disease,  improves  adherence  to  medical  management,  and 
reduces  use  of  ED  services,  hospitalizations,  and  total  cost  of  care.  Estimated 
total  cost-savings/patient  was  $1,544.  (Respir  Care  1998;43(2):  107-1 13) 


Ms  Volsko  is  Clinical  Research  Coordinator.  Rainbow  Pediatric  Trauma 
Center,  University  Hospital  Health  Systems,  Cleveland,  Ohio.  When  this 
research  was  conducted,  she  was  Coordinator  NICU/Pediatrics,  Respira- 
tory Services,  St  Elizabeth  Health  Center.  Youngstown.  Ohio. 

Ms  Volsko  presented  a  version  of  this  paper  at  the  annual  OPIiN  FORUM. 
during  the  42nd  International  Convention  and  E.xhibition  of  the  AARC  in 
San  Diego.  California.  November  3-6,  1996. 

Correspondence:  Ms  Teresa  A  Volsko  BS  RRT,  Clinical  Research  Coor- 
dinator, Rainbow  Pediatric  Trauma  Center,  University  Hospital  Health 
System,  1 1 100  Euclid  Ave,  Cleveland  OH  44106-60.^9. 


Asthma  is  a  disease  of  widespread  socioeconomic  impact, 
affecting  approximately  3  million  children  each  year.  The  cost 
of  asthma-related  health  care  can  be  attributed  to  the  rising 
incidence  of  emergency  depailment  (ED)  care  and  subsequent 
hospitalizations.  The  Coordinating  Committee  of  the  National 
Asthma  Education  and  Prevention  Program  (NAEPP)  esti- 
mated that  the  cost  of  emergency  treatment  alone  exceeded 
$6  billion  dollars  in  1990.'  Hospitalization  rates  for  asthma 
increased  6%  between  1980  and  1987.-  During  this  period, 
the  mortality  rates  rose  31%.-' 
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A  nationwide  initiative  to  inipio\e  the  management  of  asth- 
ma was  undertai<en  by  the  National  Heart.  Lung  and  Blood 
Institute  and  the  National  Institute  of  Allergy  and  Infectious 
Disease  in  June  of  1988.  The  national  strategy  focused  on  the 
role  of  self-management  in  minimizing  the  devastating  social 
and  economic  burdens  imposed  by  this  chronic  pulmonary  dis- 
ease.-*  In  1991.  The  NAEPP  Report  continued  this  quest  by 
publishing  stimdards  of  c;u'e  luid  education  guidelines  for  asthma 
di.sease  management.  Many  education  programs  in  a  variety 
of  health  ciue  settings  have  been  developed  to  address  the  over- 
whelming morbidity  and  mortality  of  asthma,  as  well  as  to  pro- 
mote a  normal  healthy  lifestyle  for  those  with  the  disease.''^ 

This  pilot  study  was  designed  with  similar  goals  in  mind. 
I  sought  to  determine  whether  a  physician-directed  medical 
pkin  integrated  with  self-management  education  could  improve 
patient  outcomes  in  a  clinic  setting.  The  hypothesis  was  that 
by  teaching  patients  and  their  families  about  asthma  the  hos- 
pital would  realize  a  reduction  in  ED  visits  and  inpatient  hos- 
pitalizations along  with  subsequent  costs. 

Methods 

This  prospective  study  is  a  review  of  27  patients  evaluat- 
ed and  treated  in  the  Pediatric  Asthma  Clinic  at  St  Elizabeth 
Health  Center,  Youngstown.  Ohio.  All  patients  entered  into 
the  study  were  clients  of  the  Pediatric  Ambulatoiy  Care  Clinic 
at  St  Elizabeth  Health  Center  and  were  1-18  years  old.  with 
a  documented  history  of  asthma.  Each  patient  was  currently 
receiving  medical  management  for  asthma,  which  was  not  st;ui- 
dardized  within  this  population  prior  to  enrollment  in  the  clinic. 
Specifically,  none  of  these  patients  had  a  documented  med- 
ical plan.  This  lead  us  to  believe  that  they  may  have  been  at 
risk  for  emergency  and  inpatient  treatment.  Children  with  any 
other  chronic  pulmonary  and/or  cardiac  problem  or  neuro- 
logical impairments  (ie.  cystic  fibrosis,  congenital  cardiac 
defects,  or  cerebral  palsy)  were  excluded  from  the  study  group. 

Education  and  medical  management  were  facilitated  over 
an  average  of  ,^  outpatient  clinic  visits  lasting  approximately 
1-1.5  hours  each.  A  multidisciplinaiy  team  approach  to  patient 
assessment  and  care  was  used  with  each  patient  encounter. 
The  team  was  comprised  of  a  board  certified  pediatiician,  reg- 
istered respiratory  therapist  (RRT).  registered  dietitian,  licensed 
social  worker,  and  registered  nurse.  All  participants  had  demon- 
strated competency  in  the  subspecialty  of  neonatal  and  pedi- 
atric care  within  their  respective  disciplines.  Team  members 
involved  in  the  educational  component  were  required  to  suc- 
cessfully complete  a  facilitator  training  course  for  instructional 
implementation  prior  to  their  p;ulicipation  in  the  asthma  clinic. 

The  medical  histe)ry,  physical  assessment,  and  review  of 
prior  medical  management  was  compiled  for  each  patient  on 
the  initial  clinic  visit  by  the  pediatrician  (Appendix  I ).  A  nutri- 
tional assessment  that  included  recommendations  for  weight 
reduction,  food  allergies,  and  meal  planning  was  conducted 
by  a  dietitian.  Peak  flow  maneuver,  assessment  of  the  abil- 


ity to  perform  metered  dose  inhaler  (MDI)  actuation  with  a 
placebo  (if  MDIs  were  incorporated  into  previous  medical  man- 
agement), vital  signs,  weight,  and  height  were  obtained  by 
the  RRT  and  nurse.  Recommendations  for  psychosocial  inter- 
vention were  compiled  following  a  needs  assessment  by  the 
social  worker.  An  individualized  medical  plan,  directed  by 
the  physician,  was  devi.sed  from  the  comprehensive  specialized 
as.sessments. 

An  education  plan  was  created  and  implemented  by  the 
registered  respiratory  therapist  to  facilitate  an  understanding 
of  the  child's  medical  treatment  and  the  role  treatment  played 
in  control  of  acute  exacerbations  and  maintaining  wellness. 
Each  plan  incorporated  5  components:  ( I )  recognition  of  asth- 
ma triggers,  (2)  objective  monitoring  through  the  use  of  a  peak 
flow  meter,  (3)  early  warning  signs  of  an  asthma  attack,  (4) 
medication  administration,  and  (5)  breathing  and  relaxation 
techniques.  Interactive  games,  a  workbook,  exercises,  and 
videos  were  used  to  facilitate  the  learning  process.  The  ses- 
sion content  was  directed  by  the  ability  of  the  family  to  com- 
prehend and  apply  what  was  presented.  The  written  material, 
including  the  individualized  plan,  was  bound  and  utilized 
throughout  the  process.  All  children  and  families  completed 
the  required  education  program  within  3  sessions. 

Education  Components 

Session  1.  The  initial  education  session  incorporated  a  review 
of  the  disease  process  and  an  introduction  to  the  medical  treat- 
ment plan.  TTiere  were  3  goals  established  for  this  session.  First, 
asthma  was  defined  as  a  chronic  disease  process  with  acute 
exacerbations.  The  therapist  presented  the  3  events  that  occur 
with  an  acute  exacerbation,  ie.  bronchospasm  and  constric- 
tion, excessive  mucus  production,  and  aiiAvay  edema.  The  spe- 
cific medications  used  in  the  child's  medical  management  plan 
were  identified  and  their  rationale  for  use  introduced  to  the 
family.  TTie  foundation  for  appropriate  self-management  skills, 
through  an  understanding  of  the  disease  process  and  the  inter- 
relationship of  medical  treatment,  was  laid. 

The  second  goal,  built  on  this  foundation,  was  to  empower 
the  family  and  child  to  reduce  the  severity  of  the  acute  exac- 
erbation. The  respiratory  therapist  taught  the  child  and  the  fam- 
ily to  recognize  the  specific  signs  and  symptoms  that  appear 
prior  to  and  during  an  acute  exacerbation.  Instruction  on  the 
technique  of  performing  a  peak  flow  meter  maneuver  was 
given.  The  child  and  family  were  given  a  personalized  cal- 
endar to  document  daily  peak  flows,  medication  administration, 
symptoms,  and  any  associated  symptom  relief. 

The  last  goal  was  to  introduce  the  initial  phase  of  the  Asth- 
ma Action  Plan  (Appendix  2)  to  the  patient  and  family.  The 
child  and  family  were  instructed  on  the  numeric  values  asso- 
ciated with  the  3  peak  flow  zones  (red,  yellow  and  green)  and 
ihc  appropriate  medication  (based  on  the  severity  of  symp- 
toms the  child  was  experiencing)  to  be  used  within  each  zone 
(Appendix  2). 
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Session  2.  The  second  scheduled  chnic  visit  focused  on  trig- 
ger identification  ;ind  symptom  control.  Two  goals  were  iden- 
tified for  this  session.  Integrating  the  role  of  trigger  recog- 
nition and  preventing  acute  asthma  attacks  were  the  first  goal. 
The  respiratory  therapist  assisted  the  child  and  family  in  trig- 
ger recognition  and  the  tracking  of  those  specific  to  the  dis- 
ease process.  Emphasis  was  placed  on  the  uniqueness  of  each 
asthmatic's  pattern  of  trigger  sensitivity  and  the  concept  of 
changing  sensitivity  patterns.  The  second  goal  was  to  iden- 
tify therapeutic  components  of  symptom  control  that  com- 
plement medication  administration.  TTie  integration  of  breath- 
ing and  relaxation  techniques  in  symptom  relief  was  taught 
to  the  family.  Instruction  was  directed  toward  proper  breath- 
ing technique  performance  and  application.  There  was  re- 
peated emphasis  for  the  child  to  contact  an  adult  to  report 
the  onset  of  acute  exacerbation. 


postdata  collection  were  varied  for  individuals.  Before  and 
after  clinic  outcome  data  were  evaluated  with  paired  t  tests.* 

Results 

Twenty-seven  pediatric  patients  aged  1-18  years  partic- 
ipated in  the  pilot  program.  The  mean  age  was  8. 1  years.  Eleven 
(4 1  % )  of  the  children  who  participated  in  the  pilot  program 
were  white.  II  (41%)  Hispanic,  and  5  ( 18%)  black.  A  reduc- 
tion in  ED  visits  and  hospitalizations  were  noted  after  the  patient 
participated  in  the  program  (Table  I ).  Similarly,  a  reduction 
in  the  costs  associated  with  ED  and  inpatient  hospital  care  were 
also  noted.  There  was  a  concomitant  improvement  in  patient 
and  family  compliance  in  keeping  regularly  scheduled  appoint- 
ments (50%  no-show  before,  25%  after). 


Session  3.  The  last  session  concentrated  on  the  integration 
of  all  education  components  into  a  self-management  plan. 
The  goal  of  the  final  education  visit  was  to  foster  confidence 
in  the  ability  of  the  family  and  child  to  take  responsibility 
for  daily  management  of  this  disease  process  and  to  focus 
on  minimizing  the  frequency  and  severity  of  acute  exacer- 
bations. The  therapist  assisted  the  child  and  family  in  map- 
ping out  a  specific  plan  and  identifying  others,  ie,  teachers, 
school  nurses,  coaches,  who  need  to  know  and  understand 
the  plan. 

Each  session  was  preceded  by  a  physical  examination  and 
review  of  exacerbation  history  by  the  pediatrician.  Medical 
plan  adjustments  were  made  on  an  as-needed  basis  and  com- 
munication of  plan  changes  integrated  into  the  session.  To 
assess  session  comprehension  and  control  of  symptom  sta- 
tus, telephone  contact  was  made  to  the  family  within  1  week 
of  the  clinic  visit.  Educational  support  during  the  telephone 
call  was  provided  as  needed.  In  addition,  a  telephone  call  was 
made  the  morning  of  the  clinic  visit  to  reconfirm  appoint- 
ment times.  Family  members  were  encouraged  to  bring  the 
child's  education  booklet  and  medication  to  each  visit. 

Data  Collection  and  Analysis 

Demographic  data,  specifically  age,  and  race  were  col- 
lected for  each  subject.  Additionally,  emergency  room  vis- 
its, number  of  inpatient  visits,  and  associated  emergency  room 
and  inpatient  costs  were  collected  on  each  child  for  equiv- 
alent time  spans  prior  to  and  after  participation  in  the  asthma 
clinic.  A  minimum  of  3  months  of  pre-  and  postclinic  data 
collection  was  required.  The  predata  collection  period  included 
the  months  of  November-May;  the  postdata  collection  time 
spanned  a  7-month  pilot  period  (June-December).  Collec- 
tively, the  seasonal  effects  of  asthma  exacerbation  were 
accounted  for  when  the  group  data,  as  a  whole,  were  eval- 
uated. The  months  of  data  collection  were  relative  to  the  child's 
enrollment  date.  Therefore,  the  seasonal  effects  on  pre-  and 


Table  1 .      Outcome  Variables 


Variables 

Before 

After 

p  Value 

Total  ED*  visits 

56 

4 



ED  visits/patient 

2.1 

0.1 

<  0.0001 

Total  hospitalizations 

11 

1 

— 

Hospitalizations/patient 

0.4 

0.04 

0.0095 

Estimated  ED  cost/patient 

$450 

$22 

— 

Estimated  hospital  cost/patient 

$1,240 

$125 

— 

Total  cost/patient  (ED  and  inpatient) 

$1,690 

$146 

*ED  -  emergency  department. 

Discussion 

The  management  of  asthma  is  a  very  dynamic  process  en- 
compassing prompt  response  to  acute  exacerbations  and  con- 
trol of  symptoms  to  prevent  remitting  airflow  limitations.''  The 
NAEPP  Report  published  in  August  1 99 1 ,  addressed  the  dy- 
namics in  4  components  of  asthma  management.  The  strate- 
gies for  care  are  comprised  of  objective  measures  of  lung  func- 
tion and  therapeutic  response,  pharmacologic  intervention, 
trigger  identification  and  environment  control,  and  patient  and 
family  education.'"  The  need  to  build  partnerships  between 
patients,  their  families,  and  medical  professionals  was  empha- 
sized in  the  NAEPP' s  1 997  Expert  Panel  Report  II:  Guide- 
lines for  the  Diagnosis  and  Management  of  Asthma. ' '  This 
report  contends  that  an  active  partnership  with  patients  remains 
the  cornerstone  of  asthma  management.  Tliis  partnership  com- 
bines education  into  every  component  of  medical  manage- 
ment which  is  tailored  to  patient  and  family  needs." 

The  pilot  program  for  the  Pediatric  Asthma  Clinic  incor- 
porated the  4  critical  components  for  asthma  management 
as  outlined  in  the  1991  NAEPP  report'"  with  the  philosophy 
for  building  educational  partnerships  advocated  in  the  1997 
revised  NAEPP  Expert  Panel  Report  II. ' '  The  components 
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were  integrated  into  an  individualized  care  plan  for  each 
patient  and  presented  in  simple  formats,  thereby  fostering 
a  partnership  between  the  health  care  team,  the  child,  and 
the  family.  This  philosophy  is  not  unique  to  our  program. 
however.  It  is  a  common  thread  shared  among  most  asthma 
self-management  programs.'-  This  partnership  fostered  pa- 
rental commitment  to  asthma  care — exemplified  in  the  con- 
comitant improvement  in  compliance  with  scheduled  clinic 
visits  compared  to  other  scheduled  clinic  appointments  within 
our  sample  population. 

A  review  of  the  literature  supports  the  value  of  a  collab- 
orative approach  to  the  management  of  this  complex  disease 
process.'-^  '*  The  expertise  of  several  medical  disciplines  con- 
tributes to  the  development  of  realistic,  mutually  agreeable 
goals  of  management,  individualized  instruction,  and  con- 
sistent medical  care.  This  approach  lead  to  positive  outcomes 
in  this  pilot  group.  The  outcomes  were  quantified  as  a  reduc- 
tion in  ED  visits,  inpatient  hospitalizations,  and  the  costs  asso- 
ciated with  that  care.  The  financial  analysis  of  the  cost  of  care 
did  not  include  the  direct  and  indirect  costs  associated  with 
increased  primary  physician  care  through  the  clinic,  educa- 
tion, prescribed  medications,  and/or  medical  equipment  (such 
as  peak  flow  meter,  spacer).  Implementation  of  this  compre- 
hensive program  was  likely  to  increase  the  costs  associated 
with  improving  asthma  management.  It  was  my  expectation 
that  the  reduction  in  the  costs  related  to  emergency  depart- 
ment and  inpatient  visits  would  exceed  the  costs  of  program 
implementation.  If  the  cost-savings  derived  from  the  reduc- 
tion in  urgent  care  outweighed  those  associated  with  program 
implementation,  the  real  financial  value  of  the  program  would 
be  revealed.  Further  long-teiTii  prospective  studies  are  required 
to  test  these  hypothesis. 

In  this  study,  each  child  served  as  his  or  her  own  control 
allowing  for  the  analysis  of  individualized  outcomes.  This  facil- 
itated a  mechanism  for  participant  feedback.  The  child  and 
family  had  a  marker  for  their  progress  in  the  program  par- 
ticipation. Although  preliminary  data  of  this  pilot  program 
was  positive,  it  only  encompassed  a  small  portion  of  the  tar- 
get population  for  a  relatively  brief  period  of  time.  Data  were 
collected  for  equivalent  time  periods  in  the  pre-  and  postphases 
of  the  study.  This  was  done  to  avoid  biasing  either  the  con- 
trol or  treatment  phases.  In  collecting  data  in  this  fashion,  how- 
ever, the  seasonal  effects  on  acute  exacerbations  were  not  con- 
sistent within  each  subject.  The  pre-  and  postdata  time  period 
for  the  collective  study  group  encompassed  all  4  seasons.  Pre- 
treatment  (control)  data  were  collected  from  November-May, 
a  period  when  iisthma  exacerbations  ;ire  typically  less  frequent. ' ' 
Data  collected  in  the  poststudy  period  encompassed  a  7-month 
interval  where  asthma  exacerbations  are  expected  to  be  at  their 
peak.  Thus,  the  pilot  study  results  were  positive,  despite  my 
bias  for  a  negative  result.  This  lends  merit  to  the  findings.  Fail- 
ure to  demonstrate  individual  outcomes  in  terms  of  seasonal 
variation  is,  perhaps,  the  major  weakness  of  this  study  design. 
There  is  merit  to  further  my  investigation  of  this  sample  pop- 


ulation, beyond  the  pilot  phase,  to  include  pre-  and  postpar- 

ticipation  data  across  the  spectrum  of  seasonal  changes. 

Conclusions 

These  results  suggest  that  asthma  education  in  an  outpa- 
tient clinic  setting  fosters  an  understanding  of  the  disea.se  pro- 
cess and  improves  adherence  to  medical  management.  The 
program  was  associated  with  reduced  use  of  emergency  depart- 
ment services,  hospitalizations,  and  cost  of  care  as  seen  by 
the  estimated  cost  savings/patient  of  $1,544. 
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APPENDIX  1 

St  Elizabeth  Health  Center — Pediatric  Asthma  Encounter  Form  (obverse) 


St.  Elizabeth  Health  Center 
Pediatric  Asthma  Encounter  Form 


Physician  Data 


Primary  Physician 


I  Referred  Physician 


Allergies 


Addressograph 


Chief  Complaint                            I 

Symptom 

Duration 

Triggers              | 

Exercise 

URI 

Stress 

Allergen 

Irritant 

No  Meds 

Unl<nown 

Demographics/Visits                                 | 

Date 

Age 

Sex 

Race 

Height 

Weight 

Pulse 

Respiration 

B/P 

Temperature 

Medical  History 


Current  Meds 

Drug 

Dose 

Frequency 

Route 

Last  taken 

Associated  Symptoms                            i 

Symptom 

Duration/Characteristics 

Fever 

Headache 

Rhinorrhea 

Sore  throat 

Chest  pain 

Vomiting 

Diarrhea 

Other 

Family  History 


Severity  of  Illness 

Symptom/Type             |  Occurrence 

Cough 

Weekly 

1-2/week 

3-6/week 

Wheezing 

Nocturnal  Symptoms 

Activity  Limitations 

Absenteeism 

Physical  Examination             | 

General 

Eyes 

Ears 

Nose 

Throat 

Lungs 

Heart 

Abdomen 

GU 

Extremity 

Skin 

Neuro 

Respiratory  Care  •  February  "98  Vol  43  No  2 


Hi 


A  Pediatric  Asthma  Clinic  Pilot  Program 


APPENDIX  1  (continued) 
St  Elizabeth  Health  Center — Pediatric  Asthma  Encounter  Form  (reverse) 


Peak  Flow  Data 

Predicted 

Green  Range 

Yellow  Range 

Red  Range 

%  Predicted 

Recommendations/Referrals/Notes 
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APPENDIX  2 
St  Elizabeth  Health  Center — Asthma  Action  Plan 


ASTHMA  ACTION  PLAN 


NAME: 


DATE: 


Red  Zone 

80  -  100%  of  your  personal  best 

Peak  Flow  Range  : 

PLAN: 

Yellow  Zone 

50  to  less  than  80%  of  your  personal  best 

Peak  Flow  Range  : 

PLAN: 

Green  Zone 

50%  or  less  of  your  personal  best 

Peak  Flow  Range  : 

PLAN: 
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A  Review  of  2,487  Mechanically  Ventilated  Patients: 

Ventilator  Length  of  Stay  (VLOS),  Base  Costs, 

ICU  Distribution,  and  Mortality 

Thomas  P  McCarthy  RRT,  Gregory  Yaculak  BS  RRT,  and  Brian  Ringler  RRT 


INTRODUCTION:  For  an  IS-month  period,  2,487  intensive  care  patients 
requiring  mechanical  ventilation  were  tracked  to  determine  both  an  aver- 
age ventilator  length  of  stay  (VLOS)  and  a  base  intensive  care  unit  (ICU) 
cost  directly  related  to  resource  consumption.  METHODS:  Costs  were  derived 
from  the  application  of  the  Therapeutic  Intervention  Scoring  System  ver- 
sus assigning  hospital  charges  to  the  data.  Costs  were  applied  in  relation 
to  resource  consumption  over  time.  Data  from  each  hospital  unit  were  com- 
pared and  a  Pearson  correlation  coefficient  was  used  to  evaluate  the  data. 
RESULTS:  Overall,  the  average  VLOS  was  68  hours.  Total  base  costs  for 
the  2,487  patients  totaled  $14.9  million.  Base  costs  per  patient  ($2,114.76/day) 
indicated  that  an  unnecessary  continuation  of  mechanical  ventilation  for 
even  a  12-hour  period  is  expensive.  There  was  a  direct  correlation  (r  =  0.99) 
between  VLOS  and  cost  per  patient.  CONCLUSIONS:  Mechanical  venti- 
lation is  a  prime  indicator  of  high  resource  consumption  and  cost;  VLOS 
has  a  direct  relationship  to  the  cost  per  patient.  Further  investigation  is  nec- 
essary regarding  VLOS,  diagnosis,  severity  of  illness,  morbidity,  and  mor- 
tality of  the  mechanically  ventilated  patient  population  in  specific  ICU  set- 
tings. |Respir  Care  1998:  43(2):114-1 181 


Introduction 

Many  data  collection  systems  in  hospitals  are  focused  on 
generating  charges  for  accounting  purposes  and  may  not  be 
reasonable  indicators  of  actual  resource  consumption. '  These 
systems  may  not  specify  a  specific  length  of  time,  in  hours, 
for  mechanical  ventilation  of  patients  in  each  hospital  unit. 
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Accounting  data,  collected  purely  for  accounting  purposes, 
are  also  unable  to  define  respective  patient  mi.\es  by  unit.- 
Resource  consumption  is  a  clearer  indicator  of  actual  economic 
cost  and  provides  a  method  of  measuring  an  incremental  cost 
of  delivering  specific  services  to  specific  groups  of  patients.' 

Our  objective  was  to  collect  the  ventilator  length  of  stay 
(VLOS)  data  for  each  patient  receiving  mechiinical  ventilation 
in  an  intensive  care  unit  (ICU)  setting.  Our  purpose  was  to 
define  average  VLOS  per  month  for  each  of  our  hospital's 
ICUs.  Those  data  were  then  used  to  define  a  base  level  of 
ICU  resource  consumption  that  reasonably  reflected  a  base 
cost  for  ventilated  patients.  Our  intent  was  to  focus  on  re- 
source consumption  as  a  cost  indicator,  rather  than  using 
ciiaige  (ie,  patient  billing)  data  from  the  hospital's  account- 
ing department. 

The  data  also  allowed  us  to  identify  the  distribution  of 
mechanically  ventilated  patients  by  unit  and  the  distribution 


114 


RliSl'IRAIORY  CARIi  •  FtiBRUARY  "98  VOL  43  NO  2 


Review  of  Mechanically  Ventilated  Patients 


of  costs  directly  related  to  resource  consumption,  ie,  production 
costs.  It  was  then  possible  to  define  an  average  base  cost  per 
patient  by  unit  and  to  identify  the  most  and  least  expensive 
units  relative  to  resource  consumption.  Charge  data,  as  reported 
from  our  accounting  office,  does  not  report  procedures  ch;irged 
for  on  a  unit  by  unit  basis.  Charges  are  reported  per  patient 
via  the  respiratory  care  cost  center. 

Mortality  was  also  tracked  to  determine  whether  a  signif- 
icant mortality  rate  difference  existed  between  the  units  we 
reviewed  and  to  determine  the  hospitalwide  mortality  rate  of 
the  ventilated  population. 

Methods 

During  an  18-month  period  (October  1993  through  March 
1995),  2,487  patients  were  mechanically  ventilated  in  the  ICUs 
of  the  adult  division  of  the  University  of  Maryland  Medical 
System.  Every  patient  who  was  mechanically  ventilated  in 
the  Medical  ICU  (MICU).  Coronary  Care  Unit  (CCU),  Car- 
diothoracic  ICU  (CTICU),  Surgical  ICU  (SICU).  Oncology 
ICU  (ONC).  and  Neurological/Neurosurgical  ICU  (Neuro) 
was  tracked  from  initiation  to  discontinuation  of  mechani- 
cal ventilation. 

VLOS  was  measured  in  hours  for  each  patient.  A  monthly 
summation  for  each  ICU  was  generated,  defining  the  total  num- 
ber of  mechanically  ventilated  patients  and  the  average  num- 
ber of  ventilator  hours  per  patient  (Total  vent  h/No.  patients) 
was  also  generated.  The  Therapeutic  Intervention  Scoring  Sys- 
tem (TISS)-'-'^  was  used  to  evaluate  the  VLOS  data  and  to  deter- 
mine minimal  average  ICU  production  costs  incurred  in  treat- 
ing those  patients  ventilated  in  the  ICUs. 

The  TISS  is  comprised  of  a  list  of  76  therapeutic  and  mon- 
itoring tasks  perfomied  in  ICU  settings,  as  well  as  a  set  of  rel- 
ative weights.  The  weights  are  based  on  the  relative  intensity 
of  ancillary,  nursing,  and  physician  effort  used  to  deliver  a 
specific  service  and  are  used  to  aggregate  resource  consumption 
into  a  single  number.  For  instance,  in  the  list  of  assigned  TISS 
points  (Table  I ).  3  TISS  points  are  assigned  to  assisted  ven- 
tilation, and  3  TISS  points  are  assigned  to  an  arterial  line.  This 
does  not  mean  that  a  ventilator  and  an  arterial-line  kit  cost  the 
same.  The  number  simply  represents  the  weighted  resource 
consumption  associated  with  a  patient  whose  severity  of  ill- 
ness requires  an  arterial  line  or  assisted  ventilation  as  a  ther- 
apeutic intervention.  The  aggregate  TISS  score,  then,  is  a  rea- 
sonable measure  of  resource  consumption  and  can  be  used 
to  determine  production  and/or  labor  costs."''  " 

A  base  TISS  score  was  assigned  to  each  patient  so  that  the 
entire  population  could  be  viewed  in  terms  of  basic  resource 
consumption  associated  with  being  mechanically  ventilated. 
One  object  of  this  study,  however,  was  to  determine  what  ICU 
costs  would  be  in  base  terms  for  these  patients.  In  order  to 
accomplish  this  objective,  every  patient  who  was  ventilated 
in  one  of  the  ICUs  during  the  time  of  the  study  needed  to  be 
included  and  viewed  in  the  same  base  terms.  The  TISS  appli- 


Table  I .      Therapeutic  Intervenlion  Scoring  System  (TISS)  for  Mechan- 
ically Ventilated  Patients 

Procedure  TISS  Weight 


Intermittent  mechanical  ventilation 
or  assisted  ventilation 

Arterial  line 

Tracheal  suctioning 

Electrocardiograin  monitoring 

One  peripheral  intravenous  catheter 

Standard  intake  &  output 


3  points 

3  points 
3  points 
1  point 
1  point 
1  point 


cations  assigned  are  consistently  common  to  each  of  these 
patients  and  represent  a  reasonable  and  constant  cost  plat- 
fonn  from  which  to  view  base  cost.  Therefore,  for  this  study, 
higher  severity  of  illness  indicators,  such  as  pulmonary  artery 
catheter  (4  points),  central  venous  pressure  line  (2  points), 
antibiotic  coverage  (3  points),  vasoactive  drug  infusion  (4 
points),  chest  tube  (3  points),  intra-aortic  baloon  pump  (4 
points),  were  not  applied.  The  weighted  TISS  points  are 
described  in  Table  I. 

The  monetary  value  assigned  to  a  TISS  point  by  health  care 
economists  in  1985  was  $1 13.06.'  By  using  the  Consumer 
Price  Index  (CPI)  data  from  the  Bureau  of  Labor  Statistics 
to  adjust  for  annual  inflation  and  assuming  that  costs  increased 
linearly,  a  TISS  point  value  of  $176.24  was  calculated.'-  Min- 
imal ICU  production  costs  per  day  were  then  calculated  by 
multiplying  the  number  of  assigned  TISS  points  per  day  by 
$176.24.  yielding  a  minimal  cost/day  of  $2,114.76. 

Costs  in  each  unit  were  calculated  for  each  month  by  tak- 
ing the  total  number  erf  ventilator  hours  and  dividing  by  the  num- 
ber of  mechanically  ventilated  patients  for  an  average  VLOS. 
The  following  formula  was  then  applied  to  that  number: 

First  24  hours  =  $2,1 14.76 
Each  subsequent  12  hours  =  $1,057.38 

After  the  first  24  hours,  1 2-hour  increments  (which  coin- 
cided with  staff  work  shifts)  were  used  to  more  reasonably 
reflect  ICU  staffing  patterns  and  cost.  The  use  of  24-hour  incre- 
ments would  have  represented  2  shifts  and  artificially  inflated 
costs  if  a  patient  was  assigned  24  hours  of  cost  generation  but 
had  only  been  intubated  for  7  additional  hours  following  the 
initial  24.  Therefore,  if  VLOS/day  divided  by  12  hours  left 
more  than  4  hours,  a  cost  of  $2,1 14.76/day  was  applied,  because 
staffing  and  equipment  for  two  1 2-hour  shifts  would  be  com- 
mitted. If  VLOS/day  divided  by  1 2  hours  left  less  than  4  hours, 
a  cost  of  $1,057.38/  day  was  applied,  because  staffing  and 
equipment  use  could  be  adjusted  to  reflect  decreased  census 
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and  acuteness  of  disease.  The  average  cost  per  patient  was 
then  multiplied  by  the  number  of  patients  to  determine  an  aver- 
age cost  for  mechanically  ventilated  patients  for  that  month. 
Mortality  figures  for  patients  receiving  mechanical  venti- 
lation were  also  tracked.  If  a  patient  expired  while  receiving 
mechanical  ventilation,  that  patient  was  counted  as  a  mor- 
tality within  the  mechanically  ventilated  patient  population. 
Data  from  each  unit  were  compared  with  the  Pearson  cor- 
relation coefficient. 

Re.sults 

Minimal  ICU  production  costs  for  mechanically  ventilated 
patients  varied  widely  by  month  and  by  unit,  as  did  the  num- 
ber of  patients  mechanically  ventilated  and  the  VLOS.  As 
expected,  the  driving  factor  for  cost  generation  was  the  VLOS. 
The  overall  average  VLOS  was  68  hours. 

Total  minimal  costs  for  all  units  over  the  1 8-month  period 
were  $14,913,376  with  an  average  cost/month  of  $828,521. 
Overall,  the  most  expensive  unit  was  the  Neuro  (Fig.  I )  and 
the  least  expensive  unit  was  the  ONC.  However,  on  a  per 
patient  basis  the  most  expensive  unit  was  the  MICU  and  the 
least  expensive  unit  was  the  CTICU  (Fig.  2).  There  was  a  direct 


correlation  between  VLOS  and  cost  per  patient  (Figs.  2  & 
3)  where  (r  =  0.99). 

CTICU  accounted  for  47.4%  of  all  mechanically  venti- 
lated patients  (1,181)  with  SICU  accounting  for  1 9.9%  (495). 
Combined,  these  2  surgical  units  accounted  for  67.3%  ( 1 .676) 
of  the  entire  mechanically  ventilated  population.  (Fig.  4).  The 
longest  average  VLOS  over  the  1 8-month  period  was  in  the 
MICU  at  123  hours  while  the  shortest  was  in  the  CTICU  at 
25.4  hours  (Fig.  3).  Mortality  within  the  mechanically  ven- 
tilated population,  defined  as  any  patient  that  expired  while 
being  mechanically  ventilated,  is  represented  in  Figure  5. 
MICU  had  the  highest  mortality  rate  at  20%  while  CTICU 
had  the  lowest  at  1  %.  Mortality  rates  for  the  ONC  were  numer- 
ically accurate  but  did  not  represent  a  pure  oncology  popu- 
lation becau.se  postoperative  kidney  transplant  patients  were 
accepted  to  the  ONC  when  beds  were  not  available  in  the 
SICU.  Overall  mortality  for  the  2,487  patients  in  the  study 
population  was  6%. 

Discussion 

Measurement  of  costs  for  ICUs  has  been  severely  limited 
by  a  lack  of  cost-accounting  models  that  reflect  true  cost  and 
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Fig.  1.  Total  minimal  costs  for  all  units  for  the  18-month  period. 
CTICU  =  Cardiothoracic  Intensive  Care  Unit  (ICU);  MICU  =  Medi- 
cal ICU;  ecu  =  Coronary  Care  Unit;  Neuro  =  Neurological/Neuro- 
surgical  ICU;  ONC  =  Oncology  ICU;  SICU  =  Surgical  ICU. 
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Fig.  3.  The  average  ventilator  length  of  stay  in  hours  for  each  hos- 
pital unit.  CTICU  =  Cardiothoracic  Intensive  Care  Unit  (ICU);  MICU 
=  Medical  ICU;  CCU  =  Coronary  Care  Unit;  Neuro  =  Neurological/ 
Neurosurgical  ICU;  ONC  =  Oncology  ICU;  SICU  =  Surgical  ICU. 
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Fig  2.  Cost  per  patient  in  all  units  for  the  18-month  period.  CTICU 
=  Cardiothoracic  Intensive  Care  Unit  (ICU);  MICU  =-  Medical  ICU; 
CCU  =  Coronary  Care  Unit;  Neuro  =  Neurological/Neurosurgical 
ICU;  ONC  =  Oncology  ICU;  SICU  =  Surgical  ICU. 
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Fig,  4.  The  percent  of  mechanically  ventilated  patients  per  hospital 
unit.  CTICU  -  Cardiothoracic  Intensive  Care  Unit  (ICU);  MICU  = 
Medical  ICU;  CCU  =  Coronary  Care  Unit;  Neuro  =  Neurological/ 
Neurosurgical  ICU;  ONC  =  Oncology  ICU;  SICU  =  Surgical  ICU. 


116 


Respika  rok'i  Carl  •  Fi;briiai<v  '98  Vol  43  No  2 


Review  of  Mechanically  Ventilated  Patients 


20 

c       15 

CD 

°-       10- 
5 
0 


20,0 

ILJ. 


ecu  MICU        CTICU         SICU  ONC         NEURO 

Fig.  5.  Mortality  within  the  mechanically  ventilated  population  per 
unit.  CTICU  =  Cardiothoracic  Intensive  Care  Unit  (ICU):  MICU  = 
Medical  ICU;  CCU  =  Coronary  Care  Unit;  Neuro  =  Neurological/ 
Neurosurgical  ICU;  ONC  =  Oncology  ICU;  SICU  =  Surgical  ICU. 


are  clinically  applicable.'^  Subsequently,  when  we  use  the 
term  "cost"  we  are  referring  to  an  estimation  of  measured  re- 
source consumption  as  opposed  to  a  reporting  of  hospital 
charge  data.  By  defining  cost  in  this  manner  we  may  have 
avoided  a  financial  representation  flaw  that  has  led  some  inves- 
tigators to  conclude  that  charge  data  is  an  irrelevant  surro- 
gate for  actual  costs. '^ 

Overall,  the  data  identified  a  high  level  of  resource  con- 
sumption and  a  high  level  of  cost  associated  with  mechani- 
cally ventilated  patients  in  ICU  settings.  Those  costs  varied 
per  unit  and  per  patient,  indicating  that  resource  consump- 
tion for  mechanically  ventilated  patients  is  not  a  homogeneous 
cost  event  across  all  ICUs  and  should  not  be  viewed  as  such. 
Costs  were  significant  enough  to  suggest  that  VLOS  should 
be  monitored  and  analyzed  and  that  strategies  to  decrease 
VLOS  should  be  developed  and  implemented  as  part  of  any 
cost  containment  format. 

The  data  did  not  reveal  any  surprising  trends  in  compar- 
ing VLOS,  cost,  or  mortality  among  the  6  units.  The  profile 


of  a  patient  in  the  MICU,  for  instance,  is  usually  one  of  a 
chronic  disease  process  or  of  multisystem  failure.  It  would 
not  be  surprising,  then,  for  MICU  to  reflect  a  high  VLOS,  cost, 
and  mortality  rate  relative  to  the  profile  and  severity  of  ill- 
ness of  the  patients  treated  on  that  unit.  We  could  reasonably 
conclude  that  costs  for  treating  these  patients  would  be  higher 
as  the  severity  of  illness  rose,  but  a  reasonable  definition  of 
the  base  costs  would  be  needed  for  future  investigation. 

There  were,  however,  differences  among  the  units  rela- 
tive to  the  format  under  which  clinicians  managed  the  ven- 
tilators and  weaned  the  patients.  A  set  of  therapist-driven  pro- 
tocols referred  to  as  Unit  Specific  Policies  (USP)'''  had  been 
developed  as  part  of  a  multidisciplinary  approach  to  wean- 
ing and  extubating  patients  in  the  CTICU.  Prior  to  the  devel- 
opment and  implementation  of  these  USP,  respiratory  care 
professionals  were  not  responsible  for  ventilator  management 
in  CTICU,  and  the  average  VLOS  was  72  hours.  The  USP 
were  in  place  in  CTICU  for  the  entire  scope  of  our  study  which 
identified  an  average  VLOS  of  25  hours.  CTICU  was  the  only 
unit  to  have  USP  in  place  during  the  scope  of  the  study. 

Conversely,  other  units  in  the  study  did  not  have  USP  for 
ventilator  management  and  weaning  in  place,  and  evidence 
suggests  that  their  absence  may  have  had  a  negative  effect 
on  VLOS  in  those  units.  For  instance,  a  review  of  extubation 
times  in  the  SICU  revealed  that  extubations  were  an  8  AM  to 
4  PM  event  for  the  most  part  (Fig.  6).  This  data  would  strongly 
indicate  that  the  vast  majority  of  extubations  were  performed 
only  when  the  intensivist  was  present  and  had  written  orders 
for  extubation.  A  review  of  extubation  times  in  CTICU  revealed 
a  more  uniform  distribution  of  events  and  indicated  that  patients 
were  extubated  when  they  met  protocol  criteria  (Fig.  6).  One 
might  reasonably  question  then,  how  many  of  the  SICU  patients 
might  have  been  extubatable  8- 1 2  hours  earlier  and  what  effect 
extubating  them  at  an  earlier  time  would  have  had  on  over- 
all VLOS  for  SICU. 
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Fig.  6.  Extubation  times  in  the  Surgical  Intensive  Care  Unit  (SICU)  and  the  Cardiothoracic  Intensive  Care  Unit  (CTICU).  '  ■  =  SICU;       =  CTICU. 
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The  literature  also  suggest  that  the  use  of  respiratory  care 
protocols  by  qualified  clinicians  in  the  provision  of  patient 
care  is  a  beneficial  strategy  relative  to  more  appropriately  allo- 
cating resources,  improving  outcomes,  and  containing  costs.  "^-- 
■Qualified"  clinicians  appear  to  be  key  for  any  protocol-driven 
strategy  to  be  successful  in  decreasing  VLOS  and  contain- 
ing costs.  Data  also  indicate  that  there  is  an  inverse  relationship 
between  the  experience  level  and  staffing  level  of  practitioners 
and  VLOS  and  morbidity.-' 

The  existence  of  such  a  relationship  should  not  be  surprising 
when  one  considers  that  there  may  be  as  many  as  972  per- 
mutations for  the  clinician  to  consider  when  selecting  a  ven- 
tilator adjustment.-"*  and  that  the  likelihood  of  complications 
in  either  newly  intubated,  or  previously  stable,  mechanically 
ventilated  patients  is  high.-''-''  The  strongest  risk  factor  for 
acquiring  a  nosocomial  pneumonia  in  an  ICU  setting  is  mechan- 
ical ventilation,-^  -''  the  risk  for  acquiring  a  ventilator  asso- 
ciated pneumonia  increases  by  3%  for  each  day  a  patient  is 
mechanically  ventilated,"'  and  the  Centers  for  Disease  Con- 
trol estimate  that  an  average  5.9  day  increase  in  hospital  length 
of  stay  results  from  each  case  of  nosocomial  pneumonia." 
These  are  important  points  to  consider  given  the  current  wave 
of  restructuring  and  reorganizing  initiatives  that  are  ongoing 
in  health  care  institutions. 

Most  of  these  initiatives  are  consultant  driven  and  focus 
on  reducing  salaries  and  benefits'-  by  cutting  staff  and/or  imple- 
menting cross-training/multiskilling  initiatives.  Because  ICUs 
are  high  cost  and  labor  intensive,  it  is  reasonable  to  conclude 
that  these  reductions  would  most  heavily  impact  critical  care 
areas  of  an  institution. 

Our  data  show  that  mechanical  ventilation  is  a  prime  indi- 
cator of  high  resource  consumption  and  high  cost,  and  that 
VLOS  has  a  direct  correlation  with  the  cost  per  patient. 
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Note  to  publishers:  Send  review  eopies  ot  books,  films,  tapes,  and  software  tti 
Respiratory  Cari-:.  1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


Books,  Films, 
Tapes,  &  Software 


IVIosby's  GenRx,  8th  edition.*  System  re- 
quirements: CD-ROM  Windows  version — 
IBM  PC  or  compatible.  386  or  higher  micro- 
processor. 4  MB  Ram  (8  MB  recommended), 
double-speed  CD-ROM  drive.  VGA  or  com- 
patible video  graphics  card  (256-color/8  bit 
recommended  to  view  pictures),  mouse.  Mi- 
crosoft Windows  3. 1 '"  or  higher,  CD-ROM 
Macintosh  version — 68030  or  higher  micro- 
processor. 4  MB  RAM  (8  MB  recommend- 
ed), color  monitor  with  display  resolution 
of  640  M  480  with  256  colors,  mouse,  key- 
board. System  7. 1  or  higher.  3.5  in,  diskette 
Windows  only — IBM  PC  or  compatible.  386 
or  higher  microprocessor,  4  MB  RAM,  1 7 
MB  hard  drive  space,  VGA,  SVGA,  XGA, 
85 14/a  or  compatible  video  graphics  card, 
mouse,  Windows  3, 1  or  higher,  CD-ROM 
format  (includes  Drug  Master  Plus)  St  Lou- 
is: Mosby,  Inc;  1997,  $175;  .subscription  with 
quarterly  updates,  $350, 

Drug  Master  Plus,  Rapha  Group  Software 
Inc,  1997.  System  requirements:  IBM  PC 
or  compatible.  386  or  higher  microproces- 
sor, 4  MB  RAM,  1 7  MB  hard  drive  space, 
1 .44  MB  diskette  drive.  VGA.  SVGA.  XGA, 
84I5/a  or  compatible  video  graphics  card, 
mouse,  Windows  3. 1 '"  or  higher  (optimized 
for  Windows  95®).  available  on  3.5  in.  disk- 
ettes. St  Louis:  Mosby,  Inc;  1997.  Annual. 
$99;  subscription,  $150. 

The  expansive  and  ever-increasing  body 
of  knowledge  that  is  pharmacology  is  pre- 
cisely the  type  of  information  well  suited  to 
the  benefits  of  electronic  publication.  Two 
software  products  addressing  this  need  for 
drug  information  have  been  released  by 
Mosby  Inc  publishers.  The  first  is  a  general 
drug  reference,  Mosby 's  GenRx,  available 
on  CD-ROM  or  diskette;  and  the  second  is 
a  drug  interaction  reference.  Drug  Master 
Plus,  on  diskette,  Mosby 's  GenRx  was  pre- 
viously titled  Physician 's  GenRx.  With  the 
release  of  the  1998  edition,  the  name  of  the 
package  is  changed,  and  the  Drug  Master 
Plus  software  is  incorporated. 


*  Available  from  Mosby- Year  Book  Inc.  11 830 
Westline  Industrial  Drive,  St  Louis  MO  63146- 
3318,(800)426-4545. 


Mosby 's  GenRx  makes  apt  use  of  the 

computer's  abilities.  The  installation  process 
was  easy  and  problem  free.  The  user  is  given 
the  option  of  installing  all  the  data  files  on 
the  hard  disk  or  using  the  CD-ROM  when 
data  access  is  needed.  Access  time  was  quite 
short  from  the  CD-ROM,  However,  an  8- 
speed  CD-ROM  drive  was  used  for  the  eval- 
uation and  access  time  would  be  longer  with 
a  slower  CD-ROM  drive.  While  a  CD-ROM 
is  the  logical  distribution  choice,  an  Inter- 
net-based infonnation  service  might  be  more 
appropriate  when  one  considers  that  the  rapid 
pace  of  new  pharmacologic  information  ri- 
vals the  notoriously  short  market  life  of  com- 
puter products  and  innovations. 

The  software  package  provides  10  major 
categories  with  which  to  approach  drug  infor- 
mation, including  an  Introduction,  These  cat- 
egories include  Drug  Names,  Keywords, 
Pharmacologic  Class,  Therapeutic  Class, 
Indications  for  Use,  Suppliers  Profiles,  Im- 
print Index,  an  Appendix,  and  the  Interac- 
tion Tool.  For  the  user  seeking  information 
on  a  specific  drug,  the  category  of  Drug 
Names  is  probably  the  most  helpful.  By  typ- 
ing in  the  name,  or  scrolling  through  an  al- 
phabetized list,  a  drug  is  identified  and  typ- 
ical pharmacologic  infonnation  is  accessed. 
For  each  drug  name,  the  following  choices 
are  given:  Categories  and  Brand  Names,  De- 
scription, Clinical  Pharmacology,  Indications 
and  Usage,  Contraindications,  Warnings,  Pre- 
cautions, Drug  Interactions,  Adverse  Reac- 
tions, Overdosage,  Dosage  and  Administra- 
tion. Patient  Information,  and  How  Supplied. 
A  useful  feature  of  this  category  on  individual 
Drug  Names  is  the  availability  of  a  subcat- 
egory hierarchy.  For  example,  under  albuterol 
a  menu  of  further  categories  appears,  includ- 
ing a  drop-down  menu  to  allow  immediate 
selection  and  switching  to  any  of  the  subcat- 
egories for  the  drug. 

While  Mosby's  GenRx  is  generally  an 
intuitive,  easy-to-use  infonnation  resource, 
a  few  technical  issues  are  present.  First,  the 
interaction  tool  does  not  display  all  drug  in- 
teractions. The  interaction  tool  is  a  "hot  but- 
ton" that  allows  the  user  to  select  one  or 
more  drugs  and  retrieve  information  related 
to  interactions  for  the  selected  drugs.  When 
the  drug  tetracycline  is  selected,  the  inter- 
action tool  does  not  display  the  fact  that  the 
antibiotic  tetracycline  potentiates  the  effect 


of  mivacurium  on  neuromuscular  blockade. 
The  interaction  infonnation  is  in  the  specif- 
ic drug  sections,  but  apparently  is  not  suffi- 
ciently cross-referenced  in  the  database  to 
be  found  by  the  interaction  tool.  The  selec- 
tion of  mivacurium  in  the  Interaction  Tool 
does  show  an  interaction  with  the  amino- 
glycoside antibiotic  group,  although  not  the 
tetracycline  group.  This  can  obviously  re- 
sult in  an  interaction's  being  missed  if  one 
does  not  check  for  interactions  under  the 
drug  itself  rather  than  through  the  interac- 
tion tool  button.  Most  well-known  interac- 
tions between  drugs  such  as  epinephrine  and 
/3  blockers  are  present.  However,  clicking 
on  epinephrine  instead  of  epinephrine  HCl 
shows  no  such  interactions.  It  is  a  little  in- 
convenient that  use  of  the  Interaction  Tool 
hot  button  does  not  automatically  reveal 
interactions  associated  with  the  drug  under 
the  category  Drug  Names,  The  drug  must 
still  be  typed  into  the  space  provided,  after 
the  interaction  screen  appears. 

In  the  package  reviewed,  there  is  a  seri- 
ous 'glitch'  with  the  drop-down  menu  of  cat- 
egories available  when  Drug  Names  are  cho- 
sen. For  example,  when  we  typed  in  a  drug 
name,  the  drop-down  menu  of  categories  in 
the  upper  right  hand  comer  of  the  screen  is 
activated.  Clicking  on  Categories  brings  up 
the  menu,  which  contained  an  entry  of  Table: 
Antiretroviral  Drugs.  This  category,  avail- 
able regardless  of  the  drug  entered,  takes  the 
user  to  a  table  of  antiretroviral  agents  not  nec- 
essarily related  to  the  drug  name  entered.  If 
the  user  does  not  select  this  category,  but 
simply  clicks  back  on  the  drop-down  menu 
to  close  it,  then  one  is  automatically  taken 
to  the  antiviral  drug  lamivudine. 

Mosby's  GenRx  provides  a  compre- 
hensive database  of  drug  information  and 
appears  to  be  thorough.  This  type  of  database 
is  particularly  helpful  for  those  in  respira- 
tory care,  because  respiratory  care  is  a  spe- 
cialty sector  of  drug  administration  dealing 
with  pulmonary  medicine,  and  on  a  routine 
basis  the  clinician  primarily  deals  with  in- 
haled aerosol  drugs.  As  a  result,  respiratory 
care  personnel  may  be  less  familiar,  on  a  first- 
hand basis,  with  important  drug  classes  en- 
countered in  clinical  care.  For  this  reason, 
it  is  important  to  have  access  to  additional 
drug  classes  that  are  often  used  either  in  pul- 
monary disease  or  critical  care  medicine. 
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The  major  category  of  Pharmacologic 
Class  is  found  to  be  of  limited  use.  Specif- 
ically, the  list  of  drug  classes  seems  incom- 
plete. Histamine- 1  antagonists  and  ^adren- 
ergic agonists  are  not  found  in  the  listing. 
The  more  specialized  class  of  surfactant  is 
also  missing,  although  currently  this  is  a 
group  of  limited  drugs.  H-2  antagonists  are 
present.  The  antihistamines,  the  benzodi- 
azepine antagonist  flumazenil.  and  P-adren- 
ergic  agonists  are  all  found  under  the  sec- 
ond major  category  of  Therapeutic  Class. 
This  latter  category  is  far  more  complete  than 
the  Pharmacologic  Class  category.  It  is  not 
apparent  why  'antihistamines'  would  be  a 
therapeutic  rather  than  a  phannacologic 
class.  The  user  would  be  well  advised  to 
check  both  categories,  or  alternatively,  sim- 
ply use  the  Drug  Names  category  for  search- 
ing. One  glaring  error  is  found  in  browsing 
through  the  Pharmacologic  Class  category. 
Under  the  class,  sympathomimetic,  iprat- 
ropium bromide  is  listed,  along  with  the  usual 
adrenergic  agonists,  such  as  isoproterenol 
or  terbutaline.  Nonetheless,  the  Pharmaco- 
logic Class  and  the  Therapeutic  Class  cat- 
egories contain  listings  of  numerous  drug 
groups  that  may  prove  helpful  if  the  user  is 
trying  to  identify  individual  drugs  of  a  cer- 
tain pharmacologic  group. 

The  major  category.  Indications  for  Use. 
provides  another  helpful  approach  to  iden- 
tifying drugs  with  a  common  grouping.  This 
category  includes  subcategories  of  'airway 
obstruction,'  which  include  most  of  the  in- 
haled aerosol  drugs  in  respiratory  care.  All 
of  the  orally  inhaled  corticosteroids,  such  as 
flunisolide  and  the  new  agent  budesonide, 
are  present.  Fluticasone  is  included,  but  the 
orally  inhaled  metered-dose-inhaler  formu- 
lation (Flovent'")  relea.sed  in  1996  is  miss- 
ing, indicating  some  need  to  update  this 
agent.  The  new  leukotriene  antagonist,  zafir- 
lukast  (Accolate"'),  is  found,  but  not  the  5- 
lipoxygenase  inhibitor,  zileuton  (Zyflo"''). 
The  category  of  bronchospasm  is  similar  in 
its  drug  listings  to  airway  ob.struction.  It  is 
interesting  that  both  categories  (airway  ob- 
struction, bronchospasm)  include  pork  in- 
sulin, perhaps  indicating  a  previously  un- 
known use  for  this  diabetic  agent. 

Several  other  major  categories  offer  in- 
teresting and  useful  information.  Supplier  Pro- 
files gives  addresses,  telephone  and  facsimile 
(FAX)  numbers,  and  other  data  on  drug  com- 
panies, such  as  .^M  Phannaceuticals.  The  cat- 
egory. Imprint  Index,  gives  actual  pictures 
of  drug  formulations,  similar  to  the  color 


plates  included  in  the  Physicians'  Desk  Ref- 
erence. However,  no  aerosol  formulations, 
such  as  metered  dose  inhalers  or  nebulizer 
solutions,  are  seen.  Finally,  the  Appendix  cat- 
egory contains  a  list  of  discontinued  drug 
products.  Drug  Enforcement  Agency  sched- 
ules of  controlled  substances,  poison  control 
sources,  and  U.  S.  Food  and  Drug  Admin- 
istration pregnancy  categories  for  drugs. 

In  addition  to  a  comprehensive  source  for 
drugs  currently  available  in  the  U.S.,  the  da- 
tabase appears  to  be  complete  and  accurate 
with  regard  to  drugs  used  in  respiratory  care, 
and.  specifically,  inhaled  aerosol  agents.  For 
example,  information  on  domase  alfa  (Pul- 
mozyme'")  is  quite  complete,  including  use 
of  approved  nebulizing  systems.  A  minor 
omission  is  the  lack  of  prescribing  direction 
for  ipratropium  bromide  by  MDI.  Only  the 
nebulizer  solution  is  described  under  Dosage 
and  Administration.  However,  both  MDI  and 
nebulizer  formulations  are  listed  under  the 
How  Supplied  subcategory  for  the  drug.  Res- 
piratory care  drugs  given  by  systemic  admin- 
istration, such  as  theophylline  or  a- 1 -protein- 
ase inhibitor,  are  well  reviewed.  The  software 
package  provides  thorough  information  for 
the  exogenous  surfactant,  such  as  beractant. 

Drug  Master  Plus,  which  is  now  con- 
tained as  a  part  of  Mosby's  GenRx,  is  more 
specialized  in  comparison  with  the  general 
drug  reference.  This  software  package  deals 
solely  with  drug  interactions.  Comments 
on  the  content  of  Drug  Master  Plus  apply 
to  the  same  material  that  is  now  incorpo- 
rated in  Mosby's  GenRx.  Its  installation 
is  easy,  but  it  does  not  give  any  indication 
that  its  installation  process  has  finished.  It 
simply  displays  the  newly  created  program 
window.  This  may  be  worrisome  for  some 
users  because  the  absence  of  a  confirmation 
of  installation  completion  usually  means 
that  something  went  wrong  in  the  instal- 
lation process. 

Drug  Master  Plus  offers  2  methods  of 
tracking  drug  interactions.  A  one  time  drug 
interaction  check  can  be  made  by  selecting 
or  searching  for  the  drugs  in  question  from 
an  alphabetized  list.  Drug-to-drug,  diet-to- 
drug,  and  laboratory-to-drug  interactions  may 
be  reviewed.  Alternatively,  individual  patient 
files  may  be  set  up  and  archived.  In  addition 
to  patient  name,  identification  number,  ad- 
dress, and  telephone  number,  a  running  list 
of  drugs  the  patient  is  taking  may  be  main- 
tained. Tliis  allows  the  clinician  to  assess  the 
presence  or  absence  of  interactions  as  the 
drug  regimen  is  adjusted. 


No  major  software  flaws  are  noted.  The 
search  function  could  be  more  intuitively 
obvious  to  the  user.  To  search,  the  user  sim- 
ply begins  typing  the  name  of  the  drug  to 
be  found.  There  is  no  'text  box'  or  'blink- 
ing cursor"  to  cue  the  user  and  indicate  that 
this  is  the  case.  The  typed  text  appears  at  the 
bottom  of  the  alphabetized  drug  list.  The 
accompanying  product  documentation  does 
instruct  the  user  on  the  procedure  for  search- 
ing, however.  This  recalls  the  time-honored 
computer  axiom,  "When  all  else  fails,  read 
the  manual." 

Respiratory  care  practitioners  will  find 
this  database  helpful  to  check  on  drug-drug 
or  drug-food  interactions,  or  changes  in  lab- 
oratory values  due  to  a  dmg.  The  list  of  drugs 
provided  is  complete  and  includes  all  of  the 
traditional  respiratory  care  agents,  with  the 
exception  of  recently  released  respiratory  care 
drugs,  such  as  zafirlukast.  zileuton  or  orally 
inhaled  fluticasone  (Flovent'").  The  intranasal 
formulation  of  fluticasone  propionate  is  list- 
ed, however. 

The  respiratory  care  practitioner  will  find 
information  on  interactions  for  drugs  com- 
monly encountered  in  pulmonary  medicine, 
including  H-2  receptor  blocking  agents  (eg, 
ranitidine),  sedating  agents  such  as  barbi- 
turates and  benzodiazepines,  and  neuro- 
muscular-blocking  agents.  In  particular,  the 
central  nervous  depressant  effects  are  well 
noted  for  the  .sedative-tranquilizer  groups, 
including  the  histamine  H-1  blockers  such 
as  benadryl.  Infonnation  on  the  neuromusc- 
ular blocking  agents  such  as  vecuronium  or 
succinylcholine  was  found  to  include  the  po- 
tentiating interaction  with  the  polypeptide 
antibiotics,  an  effect  of  significance  for  man- 
agement of  paralyzed  ventilator  patients. 
Some  of  the  clinically  significant  side  effects 
of  drugs  are  found  in  the  drug-diet  interac- 
tions, which  in  effect  gives  drug-to-body 
interactions.  For  example  midazolam  (Vers- 
ed'") contains  a  cautionary  note  concerning 
its  depressant  effect  on  the  central  nervous 
system  in  the  dnig-diet  interaction  selection. 
This  provides  a  convenient  method  of  check- 
ing on  adverse  effects  with  any  given  drug. 

The  software  is  less  helpful  for  respi- 
ratory care  agents  administered  as  an  inhaled 
aerosol,  whether  orally  inhaled  or  intranasal- 
ly.  than  for  the  numerous  drugs  gi\  en  sys- 
temically.  For  example,  the  inhaled  corti- 
costeroid, becloniethasone  dipropionate, 
may  interact  witli  tlie  ;intiniicrobial  rifampin. 
Rifampin  can  induce  hepatic  microsomal 
enzymes  that  will  increase  metabolism  of 
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the  steroid  and  reduce  its  systemic  effects. 
Orally  inhaled  beelomethasone  is  intended 
for  a  topical  effect  in  the  airway  and  this 
would  not  be  affected  by  microsomal  en- 
zyme induction  in  the  liver.  Certainly,  en- 
zyme induction  can  reduce  the  level  of  expo- 
sure in  the  body  from  the  steroid  absorbed 
by  swallowing  or  through  the  lung,  a  ben- 
eficial side  effect  in  this  case.  Without  an 
adequate  background  in  the  pharmacoki- 
netics of  inhaled  aerosol  drugs,  a  clinician 
may  misinterpret  this  drug  interaction  effect 
and  consider  increasing  the  dose  of  inhaled 
beelomethasone  needlessly.  Similarly,  the 
well-known  incompatibility  between  acetyl- 
cysteine and  certain  antibiotics,  eg,  ampi- 
cillin.  if  mixed  in  solution,  is  not  noted  in 
tlie  drug-drug  interactions.  General  and  com- 
mon side  effects,  such  as  stomatitis  or  nau- 
sea, are  listed  in  the  drug-diet  section. 
Another  omission  of  note  is  the  lack  of  effect 
of  the  adrenergic  agents  such  as  albuterol 
on  potassium  levels  in  the  drug-laboratory 
interactions  for  P  agonists. 

It  is  for  information  on  drugs  outside  the 
inhaled  aerosol  agents  that  Drug  Master 
Plus  will  be  of  greatest  benefit  for  the  res- 
piratory care  professional.  Drug  interactions 


;ire  of  less  concern  and  itre  clinically  less  sig- 
nificant on  the  whole  between  inhaled  top- 
ical aerosols  and  systemically  administered 
drugs.  Specifically  the  interactions  noted 
between  adrenergic  or  corticosteroid  groups 
and  other  drugs  are  less  likely  with  inhaled 
/}  agonists  or  inhaled  corticosteroids,  where 
the  action  and  desired  effect  are  at  the  site 
of  local  drug  deposition.  This  is  not  to  say 
that  side  effects  (drug-body  interactions)  are 
not  significant  or  important,  but  that  drug- 
drug  interactions  between  an  aerosol  agent 
and  a  systemic  drug  are  less  common.  One 
important  exception  would  be  the  effect  of 
a  systemically  administered  /3  blocker  such 
as  propranolol,  nadolol  or  timolol  in  inhibit- 
ing or  reversing  the  desired  bronchodilating 
effect  of  an  inhaled  /3-2  agonist.  While  the 
antagonistic  effect  of  p  blockers  on  epi- 
nephrine is  listed,  a  possible  antagonism  of 
other  adrenergic  bronchodilators  is  not  given. 
A  database  such  as  this  can  be  more  useful 
for  seeking  infonnation  on  drugs  that  are  less 
well  known  than  those  the  practitioner  usu- 
ally administers  to  patients.  This  can  include 
the  cardiovascular  agents,  as  well  as  the  huge 
variety  of  central  nervous  system  depressants 
(sedatives,  tranquilizers,  analgesics). 


In  summary,  bt)th  of  these  computerized 
databases  on  drugs  make  good  use  of  one 
of  the  most  beneficial  features  of  personal 
computers:  relatively  easy  access  to  a  large 
amount  of  detailed  information  that  is  of 
practical  importance  in  "doing  no  harm"  to 
patients.  For  the  practitioner  (either  clini- 
cian or  faculty)  with  the  computer  capability 
to  support  the  software  and  the  need  to 
search  out  drug  information  on  a  frequent 
basis,  the.se  2  programs  offer  a  useful  infor- 
mation resource. 

Joseph  L  Rau  PhD  RRT 

Professor  &  Chair 
Cardiopulmonary  Care  Sciences 

Randy  De  Kler  MS  RRT* 

Technology  Manager 
College  of  Health  &  Human  Sciences 

Georgia  State  University 
Atlanta,  Georgia 


*When  this  paper  was  written,  Mr  De  Kler  was 
Instructor,  Cardiopulmonary  Care  Sciences, 
Georgia  State  University,  Atlanta.  Georgia. 
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Mouth-to-Mouth  Ventilation 
during  Bystander  CPR 

Tlie  reappraisal  t)f  the  literature  on  iiiouth- 
to-mouth  ventilation  during  bystander-ini- 
tiated cardiopulmoniiry  resuscitation  (CPR) 
by  a  working  group  of  the  basic  life  support 
(BLS)  and  pediatric  life  support  subcom- 
mittees of  the  American  Heart  Association 
(AHA)'  is  misleading  and  incomplete.  There 
is  no  convincing  evidence  that  the  low  inci- 
dence of  initiation  of  CPR  out-of-hospital 
by  lay  bystanders  is  the  result  of  fear  of  be- 
coming infected  by  mouth-to-mouth  ven- 
tilation. Such  fear  should  not  be  promoted. 
If  such  fear  exists,  however,  it  should  be  miti- 
gated by  explaining  that  initiating  CPR  is  safe 
and  by  carrying  a  pocket-size  barrier  for  ven- 
tilation of  strangers.  The  enors  in  this  arti- 
cle' concerning  behavioral,  educational,  epi- 
demiologic, and  logistics  issues  will  be 
summarized  in  a  separate  letter  by  Braslow 
and  Brennan.- 

Although  the  article'  says  ". . .  it  is  not  in- 
tended to  change  any  current  AHA  recom- 
mendations . . .,"  its  publication  has  created 
confusion  and  the  erroneous  impression  for 
laypersons  and  the  media,  that  in  sudden 
coma,  bystanders  will  save  lives  by  merely 
pushing  on  the  sternum  (Step  C,  circulation 
support).  In  cardiac  arrest,  oxygenated  blood 
must  be  circulated  to  restore  heart  beat  and 
to  keep  the  brain  viable,  requiring  "head-tilt 
plus  blowing  plus  pumping."  The  article  sug- 
gests that  mouth-to-mouth  ventilation  can 
be  omitted  in  various  fomis  of  sudden  loss 
of  consciousness.'  Laypersons  cannot  dif- 
ferentiate between  various  forms  of  sudden 
coma  and  between  the  absence  versus  pres- 
ence of  a  weak  pulse.  Coma  always  results 
in  upper  airway  obstruction  if  the  neck  is 
flexed,'"'-  as  experienced  by  anesthesiolo- 
gists every  day.  There  are  20  million  gen- 
eral anesthesias  given  in  the  U.S.  each  year. 
The  data  in  the  article's  Figure  1 1  are  mis- 
leading because  Gordon's  measurements  of 
ly.iO"  were  made  via  tracheal  tubes. 

The  omission  of  life-saving  Step  A  (upper 
airway  control  by  backward  tilt  of  the  head'*), 
and  Step  B  (breathing  support  by  mouth-lo- 
mouth'"-)  will  hami  not  only  victims  of  sud- 
den cardiac  death,  but  also  those  of  trauma 


(p;irticularly  head  U'auma  with  impact  apnea), 
intoxication,  asphyxiation  (common  in  chil- 
dren ),  and  other  causes  of  sudden  coma  with 
or  without  pulselessness.  Indeed,  Step  A  was 
not  even  suggested  by  the  authors'  during 
sternal  compressions  alone:  at  least  the  shoul- 
ders should  be  elevated  so  the  head  assumes 
spontaneously  a  backward-tilt  position,  which 
might  support  a  patent  hypopharyngeal  air 
passage.'""  If  there  is  still  a  faint  pulse.  Steps 
A  and  B  alone  can  often  reverse  the  dying 
prtx-ess.  Even  in  cases  of  out-of-hospital  sud- 
den ventricular  fibrillation,  reoxygenation 
should  precede  counter  shocks,  which  will 
not  result  in  heart  beat  after  more  than  2-3 
minutes  of  untreated  ventricular  fibrillation.'"' 
This  article's  "historical  rationale"  in- 
cludes errors  and  omissions. '  For  comatose 
humans  n-iih  pulse  and  a  natural  air  passage, 
the  failure  of  chest-pressure  methods  to  ven- 
tilate was  documented  in  1957."*  For  humans 
both  with  or  without  pulse,  the  need  to  com- 
bine Steps  A.  B.  and  C  was  documented  in 
I960:'  in  30  anesthetized  and  curarized  adult 
patients  and  in  12  patients  with  cardiac  ar- 
rest, ventilation  produced  by  sternal  com- 
pressions (Step  C)  alone  was  measured,  with 
or  without  backward  tilt  of  the  head  and  with 
or  without  trache;il  tube.  In  all  30  supine,  hor- 
izontal, curarized  patients,  the  unsupported 
head  assumed  a  semi-flexed  position  that 
resulted  in  zero  tidal  volumes  by  sternal  com- 
pressions. With  backwitrd  tilt  of  the  head  by 
elevation  of  the  shoulders  (a  measure  ignored 
in  the  AHA  article),  tidal  volumes  were  zero 
in  16  and  only  25-200  mL  in  14  patients.' 
In  all  12  patients  with  cardiac  arrest,  in  spite 
of  tracheal  tube  in  place,  forceful  sternal  com- 
pressions alone  es.sentially  moved  no  ven- 
tilation.' The  authors  listed  this  article'  but 
might  not  have  studied  these  only  data  pub- 
lished so  far  on  ventilation  produced  by  ster- 
nal compressions  alone  //;  humans.^  because 
that  paper  predates  citations  in  MEDLINE. 
If  chest  pressure  alone  ventilates  via  an  open 
airway,  it  would  be  with  unpredictably  inad- 
equate tidal  volumes  below  resting  lung  vol- 
ume, which  causes  lung  collapse,  particu- 
larly in  terminal  patients  with  congested 
lungs.  Hence,  not  elastic  recoil  of  the  chest 
but  rather  positive  pressure  inflations  are 
needed  to  ventilate  and  oxygenate. 


In  discussing  ventilation  requirements, 
we  agree  with  the  AHA  article  that  low 
minute  ventilation  is  sufficient  to  normal- 
ize arterial  Pq:  and  Pco;  during  the  low  blood 
flow  produced  by  external  CPR  in  patients 
witli  sudden  cardiac  arrest.  However,  reoxy- 
genation in  asphyxiation"  and  ventilation 
after  restoration  of  spontaneous  circulation, 
both  with  high  blood  flow,  require  hyper- 
ventilation,  which  is  possible  even  with  ex- 
haled air."*"  '-  Also,  the  authors"  concern 
about  gastric  insufflation  by  mouth-to-mouth 
ventilation'  is  exaggerated.  Regurgitation  can 
also  occur  with  sternal  compressions  alone, 
and  gastric  insufflation  during  mouth-to- 
mouth  ventilation  is  self-limiting."  Fur- 
thermore, the  presently  recommended  ven- 
tilation-compression ratios  of  2:15  or  1:5, 
which  is  a  compromise,  was  based  on  a  study 
in  dogs''^  and  was  not  quoted. 

Animal  data  of  ventilation  by  chest  com- 
pressions alone,  the  main  argument  presented 
for  the  reappraisal.'  have  no  clinical  relevance. 
Rats,  pigs,  and  dogs  have  straight  airways  that 
do  not  obstnict,  even  in  the  absence  of  a  tra- 
cheal tube.  Humans  have  kinked  airways  that 
always  obstruct  in  the  absence  of  backward 
tilt  of  the  head  in  coma.'^'-  Also,  animals'  tho- 
races  are  more  compliant  and  have  greater 
elastic  recoil.  Furthermore,  the  authors' 
admission  that  after  6  minutes  ventilation  is 
needed'  is  a  concern,  because  paramedics' 
response  times  are  usually  longer  than  that. 

In  sudden  ventricular-fibrillation  cardi- 
ac arrest  with  healthy  lungs,  arterial  oxygen 
levels  indeed  reniain  near  normal  during  a 
long  period  of  no  blood  How  without  CPR."" 
This  occurrence  does  not  obviate  the  need 
for  mouth-to-mouth  ventilation  because  ster- 
nal compressions  alone  in  the  presence  of 
complete  airway  obstruction  recirculate 
venous  blood  and  cause  arterial  deoxygen- 
ation  in  less  than  60  seconds.'" 

Clinical  studies  by  the  CPCR  registry  of 
Belgium'^  '*  have  been  overinierpreted.  The 
fact  that  10%  of  prehospital  cardiac  arrest 
patients  survived  among  those  who  were 
found  on  arrival  of  the  ambulance  with 
bystanders  doing  only  chest  compressions, 
does  not  pawe  that  moutli-to-mouth  ventilation 
is  not  needed;  it  may  have  been  used  earlier, 
or  was  not  necessary  because  of  short  arrest 
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times  with  continued  breathing  (gasping). 
Moreover,  the  eftlcaey  of  individual  resus- 
citation measures  must  be  determined  by  phys- 
iologic measurements  in  humans,  rather  than 
clinical,  epidemiologic,  statistically-signifi- 
cant-outcome correlations  that  do  not  prove 
cause-effect  relationships  on  mechanisms. 
What  and  how  to  teach  the  public  must 
be  extremely  simple  with  only  one  sequence 
of  steps,  ie,  A-B-C.  We  agree  with  the  au- 
thors" first  recommendation'  that  CPR  guide- 
lines should  not  be  changed  at  this  time.  Their 
second  recommendation,'  to  re-study  details 
of  mouth-to-mouth  ventilation  is  laudable 
but  has  low  priority.  Higher  priority  should 
be  given  to  promoting  the  motivation  and 
skill  acquisition  of  the  public  with  use  of 
media  and  self-training  systems;  to  early 
automatic  external  defibrillation  by  first  re- 
sponders;  and  to  clinical  documentation  of 
cerebral  resuscitation  with  mild  hypother- 
mia and  blood  pressure  support.  We  strongly 
disagree  with  the  authors"  third  recommend- 
ation,' "...clinical  trials  of  chest  compres- 
sions without  mouth-to-mouth  ventilation 
are  ethical ...,""  for  the  obvious  reason  that 
randomly  withholding  ventilation  and  there- 
by condoning  the  moving  of  deoxygenated 
blood  would  be  irresponsible. 

Peter  Safar  MD 

Safar  Center  for  Resuscitation  Research 
University  of  Pittsburgh 
Pittsburgh,  Pennsylvania 
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The  authors  respond: 

We  appreciate  the  thoughtful  comments 
from  Dr  Safar  regarding  the  role  of  mouth- 
to-mouth  ventilation  in  adult  CPR.  The 
world  will  remain  forever  in  the  debt  of 
James  Elam  MD  who  rediscovered  the 
value  of  mouth-to-mouth  ventilation  in  the 
1950s  and  Dr  Safar  who  meticulously  doc- 
umented the  superiority  of  expired  air  ven- 
tilation to  maintain  blood  oxygen  levels. 
The  combination  of  the  Safar-Elam  tech- 
niques'"' with  the  chest  compression  redis- 
covered by  Kouwenhoven.  Jude,  and 
Knickerbocker*  ushered  in  the  modem  era 
of  CPR  in  the  1960"s  and  has  saved  liter- 
ally thousands  of  lives. 

In  the  1990s,  however,  a  number  of  ques- 
tions have  arisen  about  cardiopulmonary 
resuscitation  (CPR):  Why  is  CPR  so  diffi- 
cult for  lay  people  to  learn  and  remember? 
Why  is  CPR  started  on  such  a  small  per- 
centage of  witnessed  cardiac  arrests?  Is 
poorly  performed  CPR  perhaps  capable  of 
doing  harm?  Are  there  different  causes  of 
cardiac  arrest  that  merit  modifications  of  the 
traditional  "pump  and  blow""  of  basic  CPR? 

Our  Ventilation  Working  Group  start- 
ed its  work  with  open  minds.  For  this  report 
we  decided  to  address  the  particular  CPR 
feature  of  mouth-to-mouth  ventilation.  This 
focus  was  because  of  indirect  evidence  sug- 
gesting that  the  disagreeable  features  of 
mouth-to-mouth  ventilation,  combined  with 
a  growing  fear  of  disease  transmission, 
were  making  people  reluctant  to  start  CPR. 
Adding  mouth-to-mouth  ventilation  to  the 
task  of  chest  compression  may  create  a 
complex  psychomotor  skill  that  is  simply 
too  difficult  for  lay  rescuers  to  remember 
at  the  time  of  an  event  as  dramatic  as  sud- 
den cardiac  arrest. 

We  decided  to  review  the  entire  body  of 
research  regarding  chest  compression  and 
ventilation  in  CPR.  We  noted  a  scarcity  of 
human  research  on  this  topic,  and  think  there 
are  areas  that  merit  further  investigation.  The 
purpose  of  the  paper  was  to  stimulate  inter- 
est and  promote  CPR  research.  We  reached 
the  following  conclusions: 

•  Two-person  CPR  with  chest  compression 
and  mouth-to-mouth  ventilation,  per- 
formed by  experienced  professionals,  is 
indisputably  the  most  effective  method 
to  maintain  brain  and  heart  viability  and 
to  prolong  ventricular  fibrillation  during 
cardiac  arrest. 
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•  Single-person  CPR  with  chest  compres- 
sion and  mouth-to-niouth  \entiiution.  per- 
formed by  inexperienced  lay  people,  is 
probably  less  effective,  but  should  be  taught 
without  reservation  in  all  American  Heart 
Association  (AHA)  CPR  courses. 

•  We  completely  reject  the  hypothesis  that 
mouth-to-niouth  ventilation  should  be 
eliminated  from  CPR  training.  This  con- 
clusion is  a  distortion  of  our  work  and 
is  without  valid  scientific  support. 

•  Single-person  CPR  with  chest  compres- 
sion, but  without  mouth-to-mouth  ven- 
tilation is  sub-optimal  and  is  not  recom- 
mended by  the  AHA.  However,  the 
optimal  single-rescuer  technique  for  lay- 
rescuers  is  not  known  because  it  must 
"optimize"  both  the  ( 1 )  physiology  of 
promoting  oxygenated  blood  flow  as 
well  as  (2)  promote  maximal  commu- 
nity-wide implementation  (which  may 
be  affected  by  ease  of  training,  skill  re- 
tention, willingness  to  act.  and  ability). 
Animal  studies'^  suggest  that  mouth-to- 
mouth  plus  chest  compression  improves 
oxygen  saturation.  But  as  the  single  res- 
cuer switches  from  compressions  to  ven- 
tilation fewer  compression  are  per- 
formed— which  may  adversely  impact 
circulation  of  blood  and  myocardial  per- 
fusion. Additional  knowledge  on  these 
competing  processes  seem  important  and 
have  not  yet  been  well  studied. 

•  Human  data  on  lay  single-rescuer  CPR 
without  mouth-to-mouth  ventilation  is 
scant.  The  data  from  the  Belgian  CPR 
registry''''  and  reports  from  the  Nether- 
lands fail  to  find  any  disadvantage  for 
patients  who  received  compression  but 
not  mouth-to-mouth  ventilation.  More- 
over, our  BLS  instructors  need  practical 
guidance  when  confronted  with  a  CPR 
learner  they  are  certain  will  not  perform 
mouth-to-mouth  ventilation  in  an  emer- 
gency. In  such  situations,  the  CPR  learner 
must  be  encouraged  to  "'at  least  do  some- 
thing." There  is  good  evidence  that  chest 
compression  alone  is  far  better  than  no 
rescue  attempts  at  all. 

•  We  found  a  theme  in  the  resciuch  regard- 
ing adults  who  collapse  with  sudden  fib- 
rillation and  well-oxygenated  blood. 
These  individuals  comprise  a  significant 
proportion  of  adult  out-of-hospilal  aiTcsLs 


and  may  maintain  acceptable  bkxxl  oxy- 
gen levels  for  a  few  minutes  after  collapse 
with  chest  compression  alone.  We  could 
hypothesize  that  mouth-to-mouth  ven- 
tilation could  be  delayed  for  these  patients 
for  a  few  minutes.  This  window  of  time, 
however,  is  limited  and  ventilation  will 
eventually  be  required.  These  data  sug- 
gest an  avenue  for  future  research.  We 
encourage  creative  research  on  this  hy- 
pothesis; it  is  ethical  if  properly  designed. 

•  Further  research  is  needed  to  improve 
community  CPR  rates.  We  cannot  expect 
lay  rescuers  to  make  judgments  about  the 
cause  of  collapse,  nor  switch  from  one 
rescue  sequence  to  another  based  on  the 
passage  of  time.  For  successful  com- 
munity CPR,  the  techniques  must  be  easy 
to  learn,  remember,  and  perform  during 
a  crisis.  We  have  called  for  more  research 
because  we  agree  that  our  cuiTent  data 
does  not  provide  complete  answers  to 
some  important  questions.  We  believe 
that  the  public  is  best  served  by  conduct- 
ing research  to  answer  unresolved  issues. 

•  Finally,  readers  should  not  mistake  'con- 
fusion' with  legitimate  controversy.  The 
reason  letters  with  divergent  viewpoints 
are  printed  reflects  the  fact  that  .scientific 
controversy  still  exists.  In  our  delibera- 
tions, we  adhere  to  the  principles  of  evi- 
dence-based decision-making.  CPR  has 
been  advocated  for  nearly  40  years,  yet 
most  victims  of  cardiac  arrest  never  re- 
ceive CPR  efforts  and  survival  rates  are 
poor.  These  controversies  have  existed 
for  too  long  without  resolution.  Let  us  re- 
solve to  perform  the  research  to  turn  sci- 
entific controversy  into  consensus  among 
scientists.  This  duty  falls  to  all  of  us  as 
guardians  of  public  health  and  safety. 

The  Safar  Resuscitation  Research  Cen- 
ter has  been  a  beacon  of  quality  research  on 
the  topic  of  CPR.  We  appreciate  their  com- 
ments and  their  interest  in  this  topic.  We  are 
sure  they  join  with  us  in  encouraging  more 
research  evaluation  in  this  rich  and  dynamic 
area  of  resu.scitation. 

The  Ventilation  Working  (iroup 

of  the  Basic  Life  Support  &  Pediatric 

Life  Support  Subcommittees 

American  Heart  Association 

Lance  B  Becker  MD  (Chairman) 

Robert  A  Berg  MD 
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Ahamed  H  Idris  MD 
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Thomas  A  Barnes  EdD  RRT 
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Reluctance  of  Bystanders  to  Perform 
Mouth-to-Mouth  Ventilation 

The  Special  Report.  "A  Reappraisal  of 
Mouth-to-Mouth  Ventilation  During  By- 
stander Initiated  Cardiopulmonary  Resus- 
citation." published  in  Rh.spiratcwy  Care,' 
and  also  published  in  Annals  of  Ei!ieri;c'ncy 
Medicine.  Resusiildlian.  and  Circulation. 
fosters  tlie  unwarranted  inference  that  layper- 
sons are  not  performing  cardiopulmonary 
resuscitaiton  (CPR)  because  of  concerns 
about  performing  mouth-to-mouth  resus- 
citation. The  evidence  for  this  inference  is 
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drawn  primarily  from  samples  of  health  care 
professionals  who  express  concerns  about 
disease  transmission.  Based  on  this  faulty 
conclusion,  the  authors  explore  physiological 
issues  related  to  exclusion  of  mouth-to- 
mouth  as  a  CPR  component  skill.-  The 
appearance  of  this  Special  Report  has  done 
more  harm  than  good  to  efforts  to  train  lay- 
persons in  CPR  and  encourage  them  to  ini- 
tiate resuscitation.  The  media,  fueled  by  the 
Special  Report's  misleading  title,  have  cre- 
ated dangerous  false  impressions  in  the  mind 
of  the  public,  such  as  the  notion  that  CPR 
without  ventilations  is  beneficial  and  that 
the  risk  of  disease  transmission  by  mouth- 
to-mouth  contact  is  substantial.  Because  the 
Special  Report  ignores  most  existing  re- 
search pertaining  to  the  failure  of  CPR  by 
lay  bystanders  to  become  widespread,  it  fails 
to  set  a  useful  agenda  for  further  research 
aimed  at  increasing  by.stander-initiated  resus- 
citation efforts. 

While  the  authors  propose  an  argument 
based  on  a  selective  reading  of  the  research, 
we  believe  that  the  following  well-docu- 
mented facts  about  out-of-hospital  cardiac 
arrest  and  bystander  action  are  more  explana- 
tory of  the  failure  of  bystander  CPR  than  the 
hypothesis  offered  in  the  Special  Report: 

1 .  CPR  is  not  performed  by  lay  bystanders 
primarily  because  most  lay  bystanders 
are  not  trained  to  perform  CPR.  Organ- 
ized training  is  not  targeted  to  those  most 
likely  to  be  present  at  the  scene  of  a  cardi- 
ac arrest.  While  the  typical  cardiac  arrest 
victim  is  64  years'  and  the  family  mem- 
ber at  home  is  about  55  years  old.'*  the 
average  age  of  CPR  trainees  is  31,  with 
a  small  minority  55  years  and  older.  Few- 
er than  8%  of  course  participants  take 
CPR  training  because  they  live  with 
someone  at  elevated  risk  of  heart  attack.'-'' 
In  addition.  74%  or  more  of  cardiac  ar- 
rests occur  in  the  home.-'-^'"  and  less  than 
77f  occur  in  public  places."  Therefore, 
it  is  likely  that  the  victim  is  not  a  stranger 
to  the  bystander  and  disease  transmission 
is  not  a  primary  concern. 

2.  A  layperson's  decision  and  ability  to  re- 
spond to  an  emergency  situation  depends 
on  a  unique  set  of  factors  unlike  those 
affecting  medical  professionals  and  para- 
professionals.  Therefore,  medical  pro- 
viders' legitimate  concerns  about  disease 
transmission  may  not  play  a  pivotal  role 
in  the  decision-making  process  of  lay  by- 


standers. Compared  with  laypersons, 
medical  providers  have  more  training  and 
experience,  a  duty  to  act.  a  different  rela- 
tionship to  their  cardiac  arrest  victims, 
and  materials  for  the  prevention  of  dis- 
ease transmission  at  their  disposal.  Lay- 
persons, on  the  other  hand,  have  a  social- 
ized fear  to  avoid  approaching  "dead 
looking"  things.  According  to  the  psy- 
chological research  on  'helping  behav- 
ior," '-■'"  factors  inherent  in  the  decision 
to  act  arise  from  the  initial  response  to 
threatening,  unfamiliar  and/or  complex 
situations.  The  decision  to  act  depends 
upon,  among  other  things,  acknowl- 
edging that  the  situation  exists  and  hav- 
ing confidence  in  one's  ability  to  han- 
dle the  emergency.  In  this  calculus  of 
action,  an  unaccustomed  concem  of  lay- 
persons, such  as  disease  transmission  re- 
lated to  mouth-to-mouth  resuscitation, 
will  be  but  one.  most  likely  trivial,  factor 
that  presents  itself  later,  after  the  deci- 
sion to  take  action  has  been  made.  Help- 
ing behavior  research  has  focused  on  lay 
response  to  public  assault,  medical  emer- 
gencies, and  trauma  involving  strangers, 
but  research  on  lay  response  to  the  most 
common  type  of  cardiac  arrest,  one  strik- 
ing a  family  member,  is  nearly  nonex- 
istent. In  one  paper-"  cited  in  the  Special 
Report,  laypersons  were  asked  to  react 
to  cardiac  arrest  scenarios  and  select  from 
hypothetical  choices,  which  helping-be- 
havior research  suggests  may  not  be  the 
issues  most  salient  to  lay  rescuers.  None- 
theless, this  research  confirms  that  reluc- 
tance to  pertbnn  mouth-to-mouth  breath- 
ing on  family  members  and  friends  does 
not  afflict  the  majority  of  potential  lay 
rescuers,  and  according  to  the  only  study 
cited  in  which  lay  bystanders  were  inter- 
viewed.-' they  do  not  hesitate  in  helping 
the  victim  even  in  the  presence  of  dis- 
agreeable stimuli,  such  as  vomitus.  false 
teeth,  alcohol  on  breath,  and  presence  of 
blood.  Further,  bystanders  do  not  ad- 
vance concerns  about  human  immun- 
odeficiency virus  (HIV). 

Even  if  training  were  targeted  to  the  right 
people,  the  quality  of  lay  resuscitation  efforts 
will  most  likely  be  insufficient  to  sustain  life. 
Immediately  following  training.  CPR 
trainees  are  not  competent  in  performing 
ventilations  of  sufficient  volume  to  cause 
chest  rise  and  compressions  of  sufficient 
depth  to  cause  cardiac  perfusion  and  arti- 


ficial pulse  at  the  neck,-'  -■*  the  basic  CPR 
components  related  to  positive  outcome.-''" 
-■*  Because  feelings  of  competence  are  crit- 
ical to  the  decision  to  take  action. '■""  lack 
of  competence  may  be  partially  responsi- 
ble for  low  rates  of  initiation. 

In  light  of  the  strong  evidence  that  other 
factors  are  responsible  for  the  low  rates  of 
bystander  CPR.  we  urge  that  the  American 
Heart  Association  (AHA)  vigorously  promul- 
gate the  authors'  recommendation  that  "cur- 
rent CPR  guidelines  for  performing  mouth- 
to-mouth  ventilation  during  CPR  should  not 
be  changed."  and  maintain  the  longstand- 
ing opinion,  well  supported  by  research,  that 
the  risk  of  infection,  particularly  HIV.  pre- 
sented by  mouth-to-mouth  ventilations  is 
minimal.  We  further  urge  that: 

a.  the  argument  that  laypersons  do  not  ini- 
tiate CPR  because  of  fear  of  performing 
mouth-to-mouth  breaths  be  disavowed 
unless  new  studies  reveal  this  to  be  a  sig- 
nificant contributory  cause; 

b.  the  call  for  further  research  on  the  effi- 
cacy of  chest  compressions  without  ven- 
tilations be  tabled; 

c.  the  training  organizations  target  CPR 
training  to  laypersons  with  high  exposure 
to  individuals  with  heart  disease; 

d.  the  training  organizations  improve  CPR 
training  programs  to  produce,  at  the  very 
least,  competent  CPR  performance  imme- 
diately following  training; 

e.  the  Emergency  Cardiac  Care  Commit- 
tee and  training  organizations  address 
laypersons  and  medical  professionals  as 
separate  populations  requiring  different 
curricula,  teaching  methods,  and  experf 
committees;  and 

{.  the  AHA  initiate  and  support  research 
related  to  lay  bystander  response. 

Allan  Braslow  PhD  MS 

Braslow  &  Associates 
Rockville,  Maryland 

Robert  T  Brennan  EdD  EdM  MA 

Harvard  University 

Graduate  School  of  Education 

Department  of  Administration, 

Planning,  and  Social  Policy 

Cambridge,  Massachusetts 
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The  inilhois  respond: 

We  wish  lo  thank  Dis  Braslow  ;uid  Bren- 
nan lor  highlighting  llic  inipoilunce  of  edu- 
cational research  on  the  teaching  of  layper- 
son cardiopulmonary  resuscitation  (CPR). 
While  the  issue  of  'why  people  don"t  per- 


form CPR"  was  not  the  focus  of  our  recent 
paper,  we  agree  that  these  are  important 
issues.  Drs.  Braslow  and  Brennan  have  made 
many  critical  contributions  to  our  under- 
standing of  how  people  learn  CPR.  They 
have  been  pioneers  in  developing  techniques 
for  objective  evaluation  of  CPR  training  out- 
comes, peer-training  methods,  and  video  self- 
teaching  methixls.  As  experts  in  the  education 
of  layperson  CPR.  their  insights  and  per- 
spective are  valuable. 

We  appreciate  the  opportunity  to  expand 
several  points  of  our  tiianuscript: 

•  "Fear"  of  acquired  immunodeficiency 
syndrome  (AIDS )  is  not  the  primary  rea- 
son people  fail  to  perfomi  CPR.  it  is  only 
one  of  the  barriers  to  CPR  pert'onnance. 
We  contend  that  the  primai-y  reason  CPR 
is  not  performed  is  related  to  training 
obstacles — not  fear  of  infection.  Failure 
to  provide  effective  CPR  by  the  lay  res- 
cuer represents  a  real  failure  to  save  lives. 
Additional  resources  must  be  targeted  to 
improve  lay  bystander  response. 

•  In  our  paper,  we  discuss  fear  of  disease 
transmission  along  with  several  other 
issues  (including  pulmonary  aspiration, 
carbon  dioxide,  and  time  taken  away 
from  compression).  These  are  possible 
adverse  side  effects  specific  to  mouth- 
to-mouth  ventilation.  Few  medical  ther- 
apies are  without  side  effects — CPR  and 
mouth-to-moutti  ventilation  are  no  excep- 
tion. Our  responsible  reappraisal  of  CPR 
had  to  include  a  consideration  of  these 
side  effects.  After  careful  review  the  Task 
Force  concluded.  "Current  guidelines  for 
performing  mouth-to-mouth  ventilation 
during  CPR  should  not  be  changed."  Sug- 
gestions that  the  article  states  otherwise 
misrepresent  the  article. 

•  We  think  bystanders  considering  moutli- 
to-mouth  contact  do  voice  concerns  about 
HIV.  The  available  data  supports  this 
statetnent.  Locke  et  al'  reported  on  975 
survey  respondents  of  whom  80%  were 
laypersons.  They  concluded  that  layper- 
sons are  reluctant  to  provide  niouth-to- 
mouth  ventilation  and  that  layperson  re- 
luctance is  a  bamer  to  CPR  provision 
even  in  relatives  and  close  friends.  More- 
over, we  know  from  our  training  network 
that  concerns  over  disease  transtnission 
(and  most  specifically  human  immun- 
odeficiency virus  or  HI  V )  continue  lo  be 
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an  issue  raised  by  pailicipaiits  Uikiiig  CPR 
courses.  To  answer  these  concerns,  we 
first  respond  that  most  CPR  will  be  per- 
fornied  on  family  members  and  that  the 
actual  risk  of  disease  transmission  is 
extremely  low.  However,  for  those  who 
may  delay  or  not  begin  CPR  due  to  per- 
sistent fears,  we  have  a  duty  to  at  least 
provide  clear  instructions  to  begin  imme- 
diate chest  compressions.  We  know  that 
chest  compression  alone  has  been  life- 
saving  for  many.  We  know  that  the  low- 
est survival  rate  occurs  when  no  efforts 
are  attempted.- "" 

Are  research  funds  better  spent  on  deter- 
mining improved  methods  to  teach  CPR 
to  the  public  or  should  we  be  concen- 
trating on  further  research  into  the  phys- 
iology and  improved  mechanics  of  the 
"pump  and  blow"  techniques?  There  has 
been  a  scarcity  of  research  on  the  method- 
ology of  teaching  CPR  to  the  public.  By 
contrast,  relatively  more  research  has 
been  published  on  the  physiology  of 
blood  tlow  and  survival  with  CPR  tech- 
niques. However,  it  seems  to  us  that  both 
are  still  required.  While  educational  issues 
are  important,  no  one  would  advocate  the 
teaching  of  a  noneffective  technique  sim- 
ply because  it  was  easy  to  teach,  well  re- 
tained, and  easy  to  perform.  Likewise  no 
technique  would  be  useful,  even  if  it 
resulted  in  near-perfect  blood  flow  dur- 
ing CPR,  if  bystanders  could  never 
acquire  the  skills  to  perform  the  task. 
Some  balance  is  necessary.  Our  position 
on  funding  is  that  the  whole  field  of  resus- 
citation and  CPR  research  has  been  un- 
der-funded relative  to  its  importance  for 
public  safety.  It  does  not  make  sense  to 
argue  'over  mere  nickels"  when  we  need 


serious  dollars  to  make  headway  and  save 
more  lives. 

We  look  forward  to  continued  contri- 
butions and  perspectives  on  CPR  training  and 
techniques,  for  this  intervention  is  a  major 
public  health  issue  that  can  directly  impact 
the  lives  of  many  citizens. 

The  Venlilation  Working  Group 

of  the  Basic  Life  Support  &  Pediatric 

Life  Support  Subcommittees 

American  Heart  Association 

Lance  B  Becker  MD  (Chairman) 

Robert  A  Berg  MD 

Paul  E  Pepe  MD  MPH 

Ahamed  H  Idris  MD 

Thomas  P  Aufderheide  MD 

Thomas  A  Barnes  EdD  RRT 

Samuel  J  Stratton  MD 

Nisha  C  Chandra  MD 
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Contributing  Author 
Salutes  Pat  Brougher 

In  the  September  issue  of  Respiratory 
Care,'  I  read  with  both  surprise  and  disap- 
pointment that  Pat  Brougher  will  no  longer 
be  the  editor  of  our  excellent  science  jour- 
nal. I  agree  with  Dr  Pierson's  assessment  that 
Pat's  contribution  to  the  practice  of  respi- 
ratory care  via  her  superior  guidance  in  the 
production  of  this  journal  has  been  a  gen- 
uine benefit  to  our  organization  and  pro- 
fession as  a  whole.  Speaking  as  a  contributing 
writer  and  reviewer,  I  can  say  Pat  consistendy 
and  graciously  was  both  a  mentor  and  en- 
courager  for  those  of  us  interested  in  writ- 
ing and  publishing.  She  has  always  been 
helpful  and  prompt  in  her  correspondence 
and  exemplifies  the  best  an  editor  can  be  in 
getting  people  started  in  publication  and 
retaining  them  as  subsequent  writers.  Her 
integrity,  courtesy,  alacrity,  and  profession- 
alism as  an  editor  will  be  hard  to  match. 

Both  our  profession  and  those  of  us  who 
have  been  contributing  authors  owe  her  a 
great  deal.  Thank  you,  Pat,  for  everything. 
You  will  be  missed! 

Kathy  Douglas  RRT  BEd 

Respiratory  Care  Department 

The  Toledo  Hospital 

Toledo,  Ohio 
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Improvement  in  Oxygenation  in  the  Adult  Respiratory  Distress 
Syndrome  by  Positive  End-Expiratory  Pressure  (PEEP)* 

Thomas  L  Petty  MD,  Louise  M  Nett  RN  ARIT,  David  Ashbaugh  MD 


The  adult  respiratory  distress  syndrome  is  characterized 
by  marked  dyspnea,  tachypnea,  profound  hypoxemia  in  spite 
of  supplemental  oxygen  or  conventional  ventilatory  assistance, 
marked  pulmonary  infiltration  on  chest  roentgenograms,  and 
markedly  impaired  effective  compliance.  The  clinical  syn- 
drome is  a  response  to  a  variety  of  pulmonary  injuries  includ- 
ing profound  shock — either  septic  or  hemorrhagic  (hy- 
povolemic), massive  aspiration  pneumonia,  overwhelming 
viral  pneumonitis,  direct  chest  trauma,  diffuse  intravascular 
coagulation,  and  probably  a  variety  of  additional  diffuse  pul- 
monary insults.  '  -  The  basic  mechanism  appears  to  be  dam- 
age to  the  alveolar-capillary  membrane  with  leakage  of  plasma 
and  red  cells.  Mechanics  of  ventilation  are  impaired  due  to 
the  presence  of  fluid  and/or  the  loss  of  surfactant  activity,  and 
transport  of  oxygen  across  the  alveolar-capillary  membrane 
is  decreased. 

The  immediate  problem  in  management  is  correction  of 
hypoxemia  and  improvement  of  tissue  oxygen  transport.  Stud- 
ies from  our  laboratory  have  clearly  indicated  that  alteration 
of  the  pressure  wave  form  during  the  exhalation  phase  of  ven- 
tilation has  a  marked  beneficial  effect  in  improving  arterial 
oxygenation.'  ^  The  maneuver  that  is  most  effective  is  exha- 
lation against  a  positive  end-expiratory  pressure  (PEEP).  (This 
has  previously  been  designated  "continuous  positive  pressure 
breathing"  (CPPB)).  The  conventional  pressure  wave  form 
of  a  volume  ventilator  is  shown  in  Figure  1.  along  with  the 
effect  of  10  cm  H2O  PEEP.  It  is  stressed  that  end  expiratory 
pressure  persists  throughout  the  expiratory  phase. 

This  important  ventilatory  maneuver  greatly  enhances  oxy- 
gen transport  as  illustrated  in  our  previous  reports  and  by  Table 
1 .  This  table  presents  the  inspired  oxygen  tension  during  ven- 
tilation with  a  volume  ventilator  (Ohio  360)  following  severe 
chest  trauma  and  shock  and  the  subsequent  development  of 
the  adult  respiratory  distress  syndrome  The  patient  was  first 
ventilated  with  large  tidal  volumes  which  reduced  the  difference 
between  the  inspired  and  arterial  oxygen  tensions  (and  index 


Fig.  1.  Left — normal  pressure  wave  form  witfi  exhalation  against 
atmospheric  pressure.  Right — exhalation  against  10  Cm  HjO 
PEEP. 


Table  1 .      Ailiill  Respinaory  Distress  Syndrome 

Improved  oxygen  transport  witti  Positive  End-Expiratory  Pressure 
(PEEP):  44-year-old  male  with  multiple  trauma  liver  laceration;  40  units 
whole  blood,  8  liters  Ringer's  lactate.* 


2  P.M. 

4  P.M. 

4:30  P.M. 

5  P.M. 

Volume 

Inspiratory 

Operating 

Respirator, 

Inspiratory 

Hold  and 

Room 

Vt  1000  ml 

Hold,  2  sec. 

10  cm  PEEP 

P|0:           570 

345 

345 

-345 

P,0:           81 

82 

101 

151 

P,CO:        27 

25                    23 
gelow  MD,  Chief  of  Respiratory 

25 

•  Courtesy  of  D.  Boyd  B 

Diseases.  St.  Anthony's 

Hospital,  Denver,  Colorado.  Reproduced  by  permission  of  the  Editor  of  CHEST. 

♦From  the  Respiratory  Care  Unit,  Department  of  Medicine  and  Surgery, 
University  of  Colorado  Medical  Center,  Denver,  Colorado. 

Reprinted  from  RespirCare  147 1;  16(4): 1 73- 1 76. 


of  oxygen  transport  across  the  lung);  later,  inspiratoiy  plateau 
was  added.  This  ventilatory  maneuver,  may  be  useful  in 
improving  ventilation-perfusion  relationships  during  inhala- 
tion. The  added  effectiveness  of  PEEP  is  seen  in  the  far  right 
column.  This  actually  produced  a  greater  than  normal  arte- 
rial tension,  so  the  patient  ctiuld  be  managed  with  lower  oxy- 
gen fraction.  Improvement  in  oxygenation  in  a  patient  with 
acute  hemoiThagic  pancreatitis  and  shock  is  demonstrated  in 
Table  2. 


128 


Ri'SPiRATORY  Care  •  February  "98  Vol  4.^  No  2 


Improvement  in  Oxygenation  in  the  Adult  Respiratory  Distress  Syndrome 


Tahlc  2.      Aihill  Respiratory  Distress  Syndrome 


56  year-old  female  with  acute  hemorrhagic  pancreatitis  and  shock. 


1:30  P.M.     2  P.M.     2:.WP.M. 
10  cm  PEEP   No  PEEP    10  cm  PEEP 


the  exhalation  manifold  via  the  oecluding  balloon;  and  the 
Emerson  ventilator,  which  also  uses  a  spring-loaded  disk. 

All  respirators  that  do  not  have  the  PEEP  feature  or  acces- 
sory, including  the  pressure  cycled  machines,  can  be  adapted 
by  simple  attachments  to  provide  the  same  effect.  Figure  3 


P|0:  360 

P.,0:  44 

P,CO:  30 

Vt  700 


560 
135 


PEEP  probably  improves  oxygen  transport  across  the  lung 
by  maintaining  an  increased  functional  residual  capacity  and 
thereby  preventing  alveolar  collapse  and  shunting  during  expi- 
ration." In  the  presence  of  the  stiff  lungs  of  the  adult  respiratory 
distress  syndrome,  the  use  of  both  high  inflation  pressures  and 
5-15  cm  PEEP  does  not  cause  significant  interference  with 
venous  return  and  cardiac  output.^" 

A  number  of  additional  teijns  have  been  applied  to  the  same 
ventilatory  maneuver. 

Continuous  Positive  Pressure  Breathing  (CPPB ).  We  orig- 
inally used  this  term  because  positive  pressure  breathing  occurs 
not  only  diuing  the  inspiratory  pha.se  but  al.so  the  expiratory  phase. 
Unfortunately,  however,  this  temi  ha.s  been  somewhat  confusing 
because  it  had  earlier  been  introduced  to  indicate  constant  pos- 
itive pressure  breathing  during  both  phases  of  respiration.' 

Positive  End  Pressure  Plateau  (PEEP).  This  phrase  has 
also  been  used  in  the  literature  and  is  a  perfectly  reasonable 
term.^This  term  fails  to  indicate  that  the  back  pressure  exists 
throughout  the  entire  expiratory  phase,  although  the  words 
"End  Pressure  Plateau"  imply  this. 

Expiratory  Retard  or  Hold.  This  term  refers  to  the  slow- 
ing of  exhalation  by  attaching  various  sizes  of  small  obstruc- 
tions to  the  exhalation  port.  In  tliis  situation,  however,  the  expi- 
ratory pressure  reaches  atmospheric  level  before  the  next 
inspiratory  wave  form  starts. 

At  least  four  commercially  available  ventilators  commonly 
used  in  this  country  have  PEEP  controls  as  standard  or  acces- 
sory features.  These  are  the  Engstrom  respiratory,  which  has 
a  .spring-loaded  disk  on  the  exhalation  port:  the  Ohio  560  res- 
pirator, which  provides  back  pressure  against  the  exhalation 
manifold  balloon;  the  Bennett  MA-1,  which  provides  the  PEEP 
accessory  seen  in  Figure  2:  this  also  exerts  back  pressure  at 


Fig.  3.  Produc- 
tion of  PEEP  by 
venting  exhaled 
gas  underwater. 
Amount  of  PEEP 
Is  controlled  by 
depth  of  tube  un- 
derwater. Bottle 
must  be  vented. 


shows  how  the  exhalation  port  can  be  attached  to  an  underwater 
seal  via  connecting  tubing.  The  amount  of  PEEP  is  then  reg- 
ulated by  the  depth  of  the  tubing  underwater.  Note  the  distension 
of  the  test  balloon  on  expiration  and  the  pressure  indicated  on 
the  gauge.  Some  pressure-cycled  devices  inust  be  equipped  with 
a  one-way  valve  in  the  manifold  to  prevent  pressure  leaks  back 
through  the  central  valving  mechanism.  Figure  4. 


Fig.  2  View  of  Bennett  MA-1  respirator  showing  (left)  spot  for 
location  of  PEEP  accessory;  (right)  PEEP  accessory  Installed. 


Fig.  4.  Placement  of  one-way  valve  In  main  gas  delivery  tubing  of 
pressure-cycled  respirators  prevents  backflow  of  gas  during  exha- 
lation period. 
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Summary 

PEEP  is  a  valuable  ventilatory  maneuver  for  improving 
oxygenation  in  the  adult  respiratory  distress  syndrome.  The 
pressure  wave  form  probably  increases  oxygen  transport  by 
increasing  functional  residual  capacity  and  preventing  alve- 
olar collapse.  All  respirators  can  be  adapted  to  provide  PEEP 
by  using  an  underwater  seal  connected  directly  to  a  gas- 
collecting  manifold. 
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Retrospectroscope  Redux: 
Who  Was  Alexis  Who? 


In  1 974.  before  beginning  a  talk  to  a  group  of  cardiovas- 
cular scientists  at  their  national  meeting.  I  gave  each  a  card 
that  had  this  request  at  the  top:  "Without  consulting  anyone, 
please  write  after  each  nian"s  name  what  you  consider  to  be 
his  main  contribution  to  biomedical  science."  There  followed 
four  names,  one  of  which  was  Alexis  Carrel.  When  I  tabu- 
lated their  answers.  I  found  that  only  7  of  all  1 1 1  who  returned 
their  cards  knew  of  CarreTs  great  contributions  to  va,scular 
surgery.  33  knew  only  of  his  later  work  on  organ  culture,  and 
7 1  wrote  after  Carrel's  name  "NHOH" — "never  heaid  of  him." 

Carrel  won  the  Nobel  Prize  in  Physiology  or  Medicine  in 
1912.  and  he  won  it  not  for  some  obscure,  esoteric  research 
but  "in  recognition  of  his  work  on  vascular  suture  and  the 
transplantation  of  blood  vessels  and  organs."*  Between  1901 
and  1910.  Alexis  CaiTel,  using  experimental  animals,  per- 
formed every  feat  and  developed  every  technique  known  to 
va,scular  surgeons  today  (except  for  using  a  dissection  micro- 
scope and  tubes  made  of  synthetic  materials).  He  reunited 
vessels,  inner  lining  to  inner  lining:  he  sutured  artery  to  artery, 
vein  to  vein,  artery  to  vein,  and  did  this  end  to  end.  side  to 
side,  and  side  to  end.  He  used  patch  grafts,  autografts. t  homo- 
grafts,  rubber  tubes,  glass  tubes,  metal  tubes,  and  absorbable 
magnesium  tubes.  He  devised  his  own  nontraumatic  needles, 
clamps,  and  sutures  ( 1 ).  He  performed  a  coronaiy  bypass  oper- 
ation on  a  dog  using  a  preserved  carotid  artery:  for  him.  the 
procedure  required  only  5  minutes.  He  preserved  vessels,  tis- 
sues, and  organs  by  refrigerating  them  in  Locke  solution.  He 
suggested  using  a  segment  of  a  patient's  vein  to  replace  a  dam- 
aged artery.  He  transplanted  the  thyroid  gland,  spleen,  ovaries. 


*To  be  honest.  I.  too.  was  unaware  until  about  10  years  ago  that  he  won  a 
Nobel  prize  for  vascular  surgery. 

t  Autograft  or  autotransplant  is  a  transfer  of  tissue  or  organ  into  a  new  posi- 
tion in  the  same  person  or  animal;  homograft  or  homotransplant  is  a  trans- 
fer to  another  member  of  the  same  species  (e.g.,  man  to  man.  dog  to  dog): 
heterograft  or  heterotransplant  is  transfer  to  another  species  of  animal. 

Reprinted  with  permission  of  the  American  Lung  Association  from  Am 
RevRespirDis  1978:118:391^02. 


limbs,  kidneys,  and  even  a  heart  and  so  proved  that,  surgi- 
cally, it  was  possible  and  easy  to  transplant  organs.  But  he 
recognized  that  a  homograft  (Carrel  used  the  correct  term 
homotransplant)  vessel  served  only  as  a  framework  for  new 
cell  growth.  And  as  early  as  1912.  he  stated:  "But  it  is  not 
yet  known  whether  surgeons  will  ever  be  able  to  perform  a 
homoplastic  transplantation  with  pemianent  success  ...  it  will 
only  be  through  a  more  fundamental  study  of  the  biological 
relationships  existing  between  living  tissues  ( ...  to  recognize 
individuals,  if  such  exist,  between  whom  organs  can  be  inter- 
changed with  impunity)  that  the  problems  involved  will  come 
to  be  solved"  ( 1 ). 

Despite  his  unique  achievements,  the  vast  majority  of  Amer- 
ican physicians  and  surgeons  believe  today  that  vascular  surgery 
and  organ  transplantation  sprang,  like  Athena  from  the  skull 
of  Zeus,  full-grown  from  the  skulls  of  imaginative,  daring, 
and  skillful  surgeons  of  the  1940s  and  1950s.  This  odd  sit- 
uation required  answers  to  three  questions:  fl)  who  was  Alexis 
Carrel?  (2)  what  did  he  do  to  deserve  the  1912  Nobel  Prize? 
and  (3)  why  was  his  work  essentially  lost  for  35  or  40  years? 

Who  Was  Alexis  Carrel? 

His  story  has  been  told  elsewhere  (2-4).  He  was  born  in 
Lyons,  France  in  1873.  Between  1890  and  1901,  he  went  to 
medical  school  at  the  University  of  Lyons  (3  years),  then  spent 
two  years  in  hospital  service,  one  year  in  military  service,  and 
five  years  in  internship  in  hospitals  in  Lyons.  Thereafter,  he 
devoted  himself  to  experimental  vascular  surgery. 

Why  vascular  surgery?  You  may  recall  that  John  Gibbon, 
who  developed  the  heart-lung  machine  that  made  open-heart 
surgery  possible,  did  it  because  while  a  research  fellow  at  Mas- 
sachusetts General  Hospital,  he  saw  a  patient  die  when  a  mas- 
sive pulmonary  embolus  had  lodged  in  his  main  pulmonary 
artery.  At  that  moment,  Gibbon  knew  that  the  embolus  could 
have  been  removed  surgically  and  the  patient's  life  saved  if 
only  the  chief  surgeon  had  had  at  hand  an  artificial  heart-lung 
machine  that  could  keep  the  body  supplied  with  arterial  blood 
long  enough  for  the  surgeon  to  open  the  chest,  incise  the  pul- 
monary artery,  extract  the  embolus,  and  sew  up  the  pulmonary 
artery  and  the  chest. 
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Carrel,  a  young  intern  in  i  S94.  was  deeply  impressed  by 
the  assassination  of  Sadi  Ciiniot.  FYesident  of  the  French  Repub- 
lic: the  fatal  knife  wound  had  severed  the  portal  vein,  and  the 
best  surgeons  of  France  were  helpless.  Canel  firmly  believed 
that  Carnot  could  have  been  saved  if  surgeons  had  learned 
to  sew  up  blood  vessels  just  as  they  sewed  together  inuscle, 
skin,  and  other  tissues.  Only  a  few  surgeons  were  then  inter- 
ested in  operating  on  blood  vessels.  Some  of  these  were 
Jaboulay  and  Brian  (in  Carrel's  hometown  of  Lyons),  who 
reported  on  arterial  suture  in  1896  (5);  Murphy  in  Chicago, 
who  published  an  account  of  his  successful  end-to-end  join- 
ing of  a  severed  femoral  artery  in  1 897  (6):  Dorfler  in  Ger- 
ni;iny.  who  in  1899  described  his  principles  for  successful  repair 
of  vessels  (7);  Payr.  who  in  1900  devised  resorbable  tubes  to 
connect  cut  ends  of  blood  vessels  (8);  Matas  in  New  Orleans, 
who  in  1903  devised  a  method  for  repairing  an  arterial 
aneurysm  (9):  and  Hoepfner  in  Gennany  who  used  Payr's  tubes 
and  other  techniques  to  reunite  vessels  (10).  Yet  Hufnagel  (3) 
stated  that  by  1900  surgeons  had  sutured  only  nine  human  arter- 
ies successfully  (success  =  vessel  was  still  open  postopera- 
tively), and  all  nine  of  these  became  obstructed  later.  So  it  was 
not  a  flowering  field  that  Carrel  entered  when  he  began  his 
experimental  work  on  vascular  suture  in  1901. 

His  first  paper.  "La  technique  operatoire  des  anastomoses 
vasculaires  et  la  transplantation  des  visceres."  appeared  in 
Lyon  Medical  in  1902  (II):  although  he  had  previously  pub- 
lished 24  papers  (including  two  on  popliteal  aneurysm),  the 
1902  paper  really  marked  the  beginning  of  his  unique  career. 
Why  did  he  succeed  when  others  had  either  failed  or  had  seii- 
ous  problems?  One  reason  was  his  manual  dexterity:  Carrel 
attinbuted  this  to  instruction  he  received  from  Mme.  Leroudier. 
a  superb  embroidress  in  Lyons,  who  gave  him  lessons  at  her 
home  during  his  internship  (4).  Another  was  his  insistence 
on  avoiding  trauma  to  vascular  tissues  by  u.se  of  extremely 
fine  smooth  needles  (here  again  he  got  help  from  a  "lace 
woman"  in  Lyons)  and  lubricated  thread.  A  third  was  the 
exceedingly  strict  aseptic  techniques  he  used  in  his  opera- 
tions— far  more  rigid  than  those  then  in  use  by  surgeons  in 
any  other  specialty. 

From  Lyons  to  Montreal  to  Chicago 

Why  did  Carrel  leave  Lyons,  France,  and  clinical  medicine 
and  surgery?  Edwards  and  Edwards  (4)  attribute  this  in  part 
to  the  "Miracle  at  Lourdes."  In  May  1903.  Carrel  accepted 
an  invitation  to  travel  with  the  trainload  of  the  sick  who  were 
making  a  pilgrimage  to  the  shrine  at  Lourdes.  in  part  to  attend 
to  the  sick  and  in  part  as  a  medical  scientist  and  a  skeptic,  to 
observe  at  first  hand  the  allegedly  miraculous  cures.  En  route. 
Carrel  examined  a  gravely  ill  girl,  Marie  Bailly.  who.  to  Car- 
rel, appeared  to  be  dying  of  tuberculous  peritonitis,  a  disease 
of  which  both  her  parents  had  died.  The  next  day.  because  this 
patient  was  unconscious  and  too  sick  for  the  usual  immersion, 
she  was  sprinkled  with  a  bit  of  holy  water  from  the  pool.  That 


afternoon  she  began  a  remarkable  recovery  and  lived  in  a  reli- 
gious service  until  1937  (she  came  within  seven  years  of  out- 
living Carrel!).  Ciurel.  although  mystified  and  dumbfounded, 
dutifully  reported  his  ob.servations  to  the  medical  community 
in  Lyons.  He  was  attacked  by  the  clergy  for  being  unduly  skep- 
tical and  by  his  medical  colleagues  for  being  unduly  gullible. 
One  of  his  surgical  colleagues  told  him  that  he  would  now 
never  pass  his  surgical  examination.  In  May  of  1904.  he  left 
France  for  the  New  World,  initially  Canada. 

In  early  July  in  Montreal,  he  presented  a  paper  on  vascular 
anastomosis  to  the  Second  Medical  Congress  of  the  French 
Language  of  North  America.  In  the  audience  was  Dr.  Carl 
Beck,  a  well-known  Chicago  surgeon  who  at  once  was  con- 
vinced that  CaiTcl  belonged  in  Chicago.  In  November  of  that 
year.  Carrel  was  offered  two  positions  in  Chicago,  one  at  the 
University  of  Illinois  with  Beck  and  another  at  the  Univer- 
sity of  Chicago  in  the  Depailment  of  Physiology.  He  accepted 
the  position  in  physiology,  probably  because  G.  N.  Stewart 
was  chairman  of  that  department.  Stewart  was  a  cardiovas- 
cular physiologist,  still  famous  today  for  his  dye-dilution  prin- 
ciple for  measuring  blood  flow.  But  he  was  also  somewhat 
of  an  experimental  cardiovascular  surgeon:  indeed,  in  1910 
he  devised  the  famous  "Potts  clamp"  of  1946  that  permitted 
flow  to  continue  through  a  lateral  channel  in  a  large  artery, 
while  the  other  channel  remained  bloodless  so  that  a  surgeon 
could  cut  and  stitch  it. 

Carrel  at  the  University  of  Chicago 

Stewart  assigned  Carrel  to  work  with  Charles  Claude 
Guthrie,  a  young  physiologist  seven  years  Carrel's  junior.  They 
worked  together  for  a  2 1  -month  period  between  November 
1904  and  August  1906:  actually,  their  direct  association  was 
for  only  1 2  months,  because  Guthrie  was  on  sabbatical  leave 
at  the  University  of  Missouri  for  9  of  the  2 1  months.  During 
the  Chicago  period,  they  jointly  wrote  28  papers,  Canel  an 
additional  five,  luid  Guthrie  two  more  (on  cardiac  resuscitation). 
It  was  obviously  a  highly  productive  collaboration.  TTiey  reim- 
planted  or  transplanted  aileiies.  veins,  kidneys,  thyroid  gland, 
ovaries,  and  even  a  thigh.  Some  have  questioned  in  later  years 
whether  these  triumphs  in  experimental  surgery  that  always 
involved  joining  an  ailery  to  ;in  aileiy,  a  vein  to  a  vein,  an  imery 
to  a  vein,  or  some  combination  of  these,  were  due  to  the  skill 
of  Canel.  or  Guthrie,  or  to  their  combined  skills.  Indeed  Gutlirie 
himself  in  a  letter  published  in  1909  in  Science,  wrote  ( 12): 

Mculesly  should  present,  bin  1  am  imahle  to  retrain  troni 
remarking  in  passing  that  it  is  a  singular  fact  that,  up 
till  the  lime  Cairel  and  I  engaged  in  the  work  together, 
he  reported  that  his  experiments  did  not  always  yield 
goiKl  results,  and  thai  our  resiiils  almost  from  the  begiii- 
niiifi  of  our  worst  loi;t'lhc'r  were  excellent!  Indeed,  so 
far  as  I  have  been  able  to  determine.  Carrel  working 
first  with  Berard.  then  with  Morel  in  France,  and  later 
hy  himself  in  Or.  Carl  Beck's  labor;ili)iy  in  Chicago. 
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claims  only  one  permanently  successful  result.  This 
was  an  anerio-venous  anastomosis  made  with  Morel 
between  the  jugular  vein  and  carotid  artery  of  a  dog. 
The  animal  was  under  observation  but  a  short  time  and 
ultimately  was  lost,  so  no  direct  examination  of  the 
result  was  made.  But  in  all  probability  it  would  have 
remained  good. 

I  knew  neither  Guthrie  nor  Carrel  personally  and  have  no 
first-hand  basis  forjudging  who  deserves  how  much  credit 
for  what  during  that  remarkable  year  in  Chicago.  One  can. 
of  course,  speculate  by  looking  at  their  subsequent  .scientific 
careers,  because  the  close  collaboration  of  the  two  came  to 
an  end  in  1906  when  Guthrie  accepted  the  professorship  of 
physiology  and  pharmacology  at  Washington  University  in 
St.  Louis  (and  three  years  later  moved  to  a  sitnilar  post  at  the 
University  of  Pittsburgh),  and  Carrel  went  to  work  in  the  new 
experimental  surgery  unit  at  the  Rockefeller  Institute  for  Med- 
ical Research  in  New  York.  After  1906,  Guthrie  did  some  good 
physiologic  work  on  blood,  circulation,  asphyxia,  and  resus- 
citation, wrote  a  monograph.  Blood  Vessel  Siirgeiy  and  its 
Applications,  and  devised  about  a  dozen  new  pieces  of  use- 
ful apparatus.  His  last  30  years  at  the  University  of  Pittsburgh 
(1928  to  1958)  were  far  less  productive;  he  published  only 
10  papers  during  that  period. 

Before  looking  at  Carrel's  career  after  Chicago,  it  is  worth 
pointing  out  that  Carrel  was  in  the  vascular  surgery  business 
from  1901  onward,  and  indeed  introduced  Guthrie  to  it.  And 
after  Chicago.  Carrel's  work  continued  to  be  highly  innovative, 
imaginative,  varied,  and  both  fundamental  and  practical  until 
his  death  in  1944.  In  my  opinion,  the  scientific  talents  of  Car- 
rel were  unique  and  entitle  him  to  the  label  of  genius;  you 
decide  yes  or  no  as  you  read  further. 

Carrel's  Research 

Although  Gibbon  started  his  research  on  a  heart-lung 
machine  because  he  believed  it  could  have  saved  the  life  of 
a  patient  with  a  massive  pulmonary  embolus  (5),  he  ultimately 
used  his  device  for  much  broader  purposes  (i.e.,  the  repair  of 
cardiac  defects).  Similarly,  Carrel,  although  he  began  research 
on  vascular  surgery  because  an  assassin's  knife  severed  the 
portal  vein  of  the  Piesident  of  the  French  Republic,  soon  found 
that  conquering  the  technical  aspects  led  to  far  broader  prob- 
lems and  applications. 

Carrel's  early  research  dealt  with  techniques  for  joining 
arteries  and  veins,  in  an  era  that  long  antedated  anticoagulants 
such  as  heparin,  and  antibiotics  such  as  penicillin.  In  retro- 
spect, this  early  phase  almost  seemed  to  have  been  Part  I  of 
a  grand  plan  that  he  could  have  conceived  in  the  mid- 1 890s 
and  carried  forward  logically  step  by  step  to  its  climax  in  the 
late  1930s.  Once  he  knew  how  to  suture  vessel  to  vessel,  he 
knew  how  to  excise  and  reimplant  organs  (except  for  their 
lymphatics)  and  then  he  knew  how  to  transpVant  organs  (auto-, 
homo-,  and  heterotransplants).  But  then  he  had  to  know  how 


Fig.1.  Alexis  Carrel  in  his  laboratory  at  the  Rockefeller  Institute  in 
New  York  (1935). 


long  he  could  deprive  different  organs  of  their  blood  flow  and 
still  be  sure  that  they  would  survive  and  he  functional  when 
he  restored  flow.  This  obviously  led  him  to  wonder  whether 
organs  could  survive  longer  if  he  perfused  them  with  special 
fluids  instead  of  letting  them  remain  bloodless.  And  because 
each  organ  had  a  different  function,  he  reasoned  that  each 
required  a  unique  perfusion  fluid  to  retain  its  optimal  func- 
tion. And  if  he  could  find  it.  his  next  question  was  could  he 
keep  organs  alive  indefinitely?  Were  tissues,  properly  fed  and 
watered  with  the  ideal  substances  in  a  perfect  environment, 
essentially  immortal?  This  led  him  to  cell,  tissue,  and  organ 
culture,  and,  in  collaboration  with  Charles  Lindbergh,  to  the 
first  germ-free  pump-oxygenator. 

So  much  for  the  grand  plan  of  his  scientific  career,  inter- 
mpted  only  during  Worid  War  I  when,  with  the  British  chemist 
Henry  Dakin.  he  devised  and  successfully  used  the  Car- 
rel-Dakin  solution  to  cleanse  and  combat  infection  in  open 
war  wounds  (13).  Now,  although  I  put  them  in  capsule  form 
earlier,  let  me  tell  you  a  bit  more  about  his  achievements  that 
led  to  the  1912  Nobel  Prize. 

On  the  Suture  of  Vessels 

Carrel  could  successfully  suture  any  vessel  to  any  other — 
even  though  they  were  less  than  "a  matchstick  in  diameter." 
Part  of  his  success  was  a  new  surgical  trick — "triangula- 
tion"  ( 1 1 ).  His  technique  was  to  sew  along  straight  lines  instead 
of  sewing  around  a  circle.  How  did  he  do  this';*  By  placing 
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Fig.  2.  (A)  Schematic  representation  showing  how  Carrel  transform- 
ed a  circle  into  a  triangle.  (B)  One  side  of  the  triangle  (lower  part) 
has  already  been  sewn  together;  the  second  part  is  being  stitched 
while  the  two  ends  of  the  arc  are  drawn  into  a  straight  line  (1 1 ). 


three  sutures,  each  120°  apart,  on  the  circumference  of  the 
cut  circular  ends  and  then  pulling  two  of  the  sutures  in  oppo- 
site directions  (figure  2);  this  converted  an  arc  into  a  straight 
line  and  permitted  him  to  sew  together  one  third  of  the  cir- 
cumference. He  then  repeated  the  trick  for  each  of  the  other 
two  thirds. 

Part  of  his  success  was  also  due  to  his  unusual  manual  dex- 
terity, part  to  his  insistence  on  unheard  of  gentleness  to  tis- 
sues (he  used  fine,  round,  polished  atraumatic  needles  and 
extremely  tine,  vaselined  thread),  and  part  to  practicing  asep- 
tic techniques  that  went  far  beyond  those  practiced  by  con- 
temporary surgeons  (he  was  convinced  that  even  slightly 
infected  vessels  healed  poorly  or  not  at  all).  Ciirrel  wrote  ( 14): 

It  seems  that  the  degree  of  asepsis  under  which  gen- 
eral surgical  operations  may  successfully  be  perfomied 
is  probably  insufficient  for  gcxxl  results  in  va.scular  oper- 
ations. Generally,  it  is  considered  that  a  wound  is  asep- 
tic when  it  does  not  suppurate,  and  when  healing  (x;curs 
'per  priniam  intentionem.'  But  it  should  be  remembered 
that  this  clinical  asepsis  is  far  from  the  ideal  condition 
of  absolute  asepsis.  Between  absolute  asepsis  and  infec- 
tion, which  is  evidenced  by  the  ordinary  symptoms  of 
iiiHammation  occurring  in  the  o|X'raled  area  and  by  sup- 


puration, there  are  many  intermediate  degrees  of  atten- 
uated infection.  It  is  certain  that  every  operative  wound, 
though  clinically  aseptic,  is  more  or  less  infected.  This 
infection  is  not  accompanied  by  the  classical  symp- 
toms of  inflammation;  i.e.,  there  is  no  fever,  oedema, 
redness,  pain,  or  heat  of  the  tissues,  or  if  these  phe- 
nomena are  present,  they  escape  detection. 

Edwards  and  Edwards  wrote  of  Carrel's  operating  rooms  (4): 

His  laboratory  rooms,  necessarily  guarded  against  bac- 
terial contamination,  acquired  the  aura  of  a  sanctuary 
where  masked  acolytes  clad  in  black  gowns  and  caps 
perfomied  the  aseptic  mysteries  of  experimental  surgery 
and  tissue  culture.  Early  in  his  career  Carrel  adopted 
black  surgical  gowns  and  drapes  for  his  operating  table 
to  cut  down  glare  and  give  better  visibility  to  the  tis- 
sues upon  which  he  perfomied  his  extremely  delicate 
operations.  People  from  other  laboratories,  fearing  to 
carry  infectious  gemis  into  the  laboratory,  did  not  drop 
in  for  casual  visits  and  never  learned  what  was  going 
on.  except  when  specially  invited. 

It  was  obvious  that  in  the  early  1900s,  Carrel  was  ap- 
proaching the  modem  germ-free  atmosphere  required  for  sur- 
vival of  patients  who  had  few  or  no  mechanisms  for  defense 
against  bacteria. 

On  Preservation  of  Tissues  In  Vitro 

Blood  biuiks  (that  stored  preserved  whole  blood  or  red  blood 
cells)  presuinably  came  into  being  during  the  Spanish  Civil 
War  in  1 936- 1 938,  although  Rous  and  Turner  had  shown  how 
to  preserve  red  blood  cells  as  early  as  1 9 1 6  ( 1 5 ).  But  even  a 
decade  before  1916,  Carrel  recognized  the  importance  of  pre- 
serving tissues  (e.g.,  blood  vessels)  in  vitro  so  that  they  would 
be  immediately  available  when  needed. 

In  1910,  Carrel  wrote  (16): 

The  graft  must  be  taken  from  an  amputated  limb,  or 
from  the  fresh  cadaver  of  an  executed  criminal  or  of 
a  man  killed  by  accident.  But  such  an  opportunity  will 
certainly  not  occur  precisely  when  a  graft  is  needed 
for  an  operation.  The  grafts,  therefore,  must  be  kept 
in  storage  and  be  ready  for  use  when  necessary.  Such 
a  preservation  of  vessels  outside  of  the  body  can  be 
obtained  by  placing  them  in  a  condition  of  latent  life  . . . 

The  ideal  method  would  be  to  place  the  vessels  in  a 
condition  of  potential  life.  Tlie  metabolism  being  com- 
pletely stopped,  the  duration  of  the  period  of  preser- 
vation could  be  indefinite  ... 

I  began  in  1906  some  experiments  on  the  preserva- 
tion of  arteries  in  cold  storage.  It  was  found  imme- 
diately that  a  dog's  carotid  artery  could  be  preserved 
outside  of  the  body  at  a  low  temperature  for  several 
days  and  transplanted  without  suffering  degeneration 
of  its  muscle  libers. 
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Carrel  preserved  vessels  in  cold  storage  in  special  saline 
solutions  or  in  the  animal's  own  serum  or  defibrinated  blood. 
He  also  tested  the  usefulness  of  vessels  that  had  been  frozen, 
dried,  or  killed  (by  formalin,  glycerin,  or  heat).  His  vision  for 
vascular  surgery  was  incredible:  in  1912,  he  wrote  ( 17): 

The  results  obtained  by  Tuffier  [on  bone,  cartilage,  and 
peritoneuml.  Magitot  [on  the  cornea)  and  myself 
demonstrated  that  human  tissues  preserved  in  cold  stor- 
age could  be  used  in  human  surgery....  A  supply  of 
tissues  in  latent  life  would  be  constantly  ready  for  use 
and  the  tubes  containing  the  tissues  could  even  be  sent, 
in  small  refrigerators  of  the  type  of  vacuum  bottles, 
to  surgeons  who  would  need  them.  It  would  simplify 
very  much  the  transplantations  of  skin,  bone,  perios- 
teum and  aponeuroses,  which  are  more  and  more  used 
in  human  surgery. 

On  Reimplantation  of  Severed  Limbs 

The  first  reimplantation  of  a  human  limb  was  performed 
in  1962  at  Massachusetts  General  Hospital  in  Boston  when 
the  arm  of  a  1 2-year-old  boy  was  successfully  sewn  back  on 
after  having  been  completely  amputated  just  below  the  shoul- 
der by  a  train  ( 18).  It  is  somewhat  startling  to  note  that  the 
vessels,  nerves,  and  bones  were  successfully  reattached  using 
the  techniques  employed  in  animals  by  Carrel  and  Guthrie 
in  1905  (19)  and  1907  (20).  Carrel  noted  (20): 

Replantation  of  the  thigh  always  gave  an  excellent 
reestablishment  of  the  circulation....  The  thigh  [was] 
completely  amputated  above  the  junction  of  its  lower 
and  middle  third.  After  a  few  minutes  the  limb  was 
replanted.  The  ends  of  the  bone,  the  muscles,  the  ves- 
sels and  the  sciatic  nerve  were  united.  The  circulation 
was  reestablished  after  having  been  interrupted  for  one 
and  one  quarter  hours.. . .  After  the  operation  the  gen- 
eral and  local  conditions  of  the  animal  remained  very 
satisfactory.  It  drank  and  ate  normally  and  walked  on 
its  three  sound  limbs.  The  skin  of  the  replanted  foot 
remained  normal,  but  its  hue  was  redder  and  its  tem- 
perature higher  than  that  of  the  normal  foot.. . .  Seven 
days  after  the  operation  the  dressing  was  partially  re- 
moved. The  limb  presented  neither  oedema  nor  Uophic 
troubles. . . .  The  skin  was  normal  and  the  wound  had 
united  "per  primam  intendonem'  without  evidence  of 
inflammation. 

On  Reimplantation  of  the  Thyroid  Gland  and  of 
the  Kidneys 

Carrel  showed  in  the  early  1900s  that,  once  the  techniques 
of  joining  artery  to  artery  and  vein  to  vein  were  mastered, 
reimplantation  or  transplantation  of  organs  was  technically 
simple.  He  did.  however,  appreciate  the  problems  of  anti- 
gen-antibody reactions  and  rejection  of  foreign  tissues.  In 
1907,  he  stated  (20): 


Clinical  applications  of  the  transplantations  of  organs 
are  so  obvious  that  they  do  not  need  to  be  described. 
If  I  were  a  veterinary  surgeon  and  had  to  treat  a  myx- 
oedematous  dog,  I  would  not  hesitate  to  transplant  into 
its  neck  a  thyroid  gland  from  another  dog.  In  a  case 
of  a  dog  presenting  Bright's  disease,  it  would  be  a  ratio- 
nal procedure  to  substitute  for  one  of  his  kidneys  a  sound 
kidney  extirpated  from  some  normal  dog....  But  the 
question  of  the  transplantation  of  organs  on  man  is  dif- 
ficult and  very  far  from  settled.  In  the  first  place,  it  is 
necessary  to  be  sure  that  a  transplanted  organ  may  live 
in  good  condition  after  a  very  long  time.  This  will  be 
established  only  when  a  dog  bearing  the  ...  kidneys 
of  another  dog  will  have  been  kept  in  perfect  health 
for  years.  Secondly,  the  difficulty  of  finding  organs  suit- 
able for  Q-ansplantation  on  man  must  be  met.. . .  In  some 
exceptional  cases  it  would  be  possible  perhaps  to  use 
the  kidneys  of  a  man  killed  by  accident.  Also  the  organs 
of  the  anthropoid  apes  are  perhaps  able  to  tolerate 
human  plasma.  But  nothing  precise  is  known  in  that 
respect.  Besides,  anthropoid  apes  are  very  expensive, 
and  difficult  to  handle.  The  ideal  method  would  be  to 
transplant  on  man  organs  of  animals  easy  to  secure  and 
to  operate  on,  such  as  hogs,  for  instance.. . .  The  future 
of  transplantation  of  organs  for  therapeutic  purposes 
depends  on  the  feasibility  of  heterotransplantation. 
Researches  must  be  directed  along  this  line,  but  as  yet 
we  have  not  been  able  to  do  more  than  perform  a  few 
preliminary  experiments. 

In  1912,  he  was  able  to  write  ( 1 ): 

A  female  dog,  upon  which  a  double  nephrectomy  and 
the  replantation  of  one  kidney  had  been  performed,  con- 
tinued to  live  in  perfect  health  for  two  years  and  a  half 
at  the  end  of  which  time  she  died  of  a  disease  uncon- 
nected with  the  operation.  The  replanted  kidney  was 
normal.  These  experiments  thus  served  to  show  that 
the  extirpation  of  a  kidney,  its  perfusion  in  Lx)cke"s  solu- 
tion, the  complete  interruption  of  the  circulation  for  a 
period  of  50  minutes  and  the  subsequent  suturing  of 
its  vessels  and  of  its  ureter  did  not  occasion  any  inter- 
ference with  its  functions,  even  after  a  considerable  inter- 
val of  time.  It  was  thus  shown  that  from  a  purely  sur- 
gical point  of  view  the  grafting  of  an  organ  is  possible. 


On  Transplanting  a  Heart  or  Heart  and  Lungs 

Christiaan  Barnard  was  the  first  to  transplant  the  heart  of 
one  man  to  another,  in  1968.  But  the  concept  was  far  from 
new.  Carrel  and  Guthrie  did  it  in  the  dog  as  early  as  1905  (19). 
Carrel  described  it  and  transplantation  of  both  the  heart  and 
lung  in  1907(20): 

The  heart  was  transplanted  in  several  different  ways. 
This  is  an  example:  The  heart  of  a  small  dog  was  extir- 
pated and  transplanted  into  the  neck  of  a  larger  one  by 
anastomosing  the  cut  ends  of  the  jugular  vein  and  the 
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carotid  artery  to  the  aorta,  the  pulmonary  artery,  one 
of  the  venae  cavae  and  a  pulmonary  vein.  The  circu- 
lation was  re-established  through  the  heart,  about  an 
hour  and  1 5  minutes  after  the  cessation  of  the  beat;  20 
minutes  after  the  reestablishment  of  the  circulation,  the 
blood  was  actively  circulating  through  the  coronary 
system.  An  opening  made  through  the  wall  of  a  small 
branch  of  the  coronary  vein  led  to  an  abundant  hem- 
orrhage of  dark  blood.  Strong  fibrillar  contraction  soon 
occurred.  Afterward  contractions  of  the  auricles 
appeared,  and,  about  an  hour  after  the  operation,  effec- 
tive contractions  of  the  ventricle  began.  The  transplanted 
heart  beat  at  the  rate  of  88  per  minute,  while  the  rate 
of  the  normal  heart  was  100  per  minute.  A  little  later, 
tracings  were  taken.  Owing  to  the  fact  that  the  oper- 
ation was  made  without  aseptic  technic,  coagulation 
occurred  in  the  cavities  of  the  heart  after  about  two 
hours,  and  the  experiment  was  interrupted. 

We  attempted  also  to  make  the  transplantation  of  the 
lungs  together  with  the  heart.  Both  lungs,  the  heart,  the 
aorta,  and  vena  cava  of  a  cat  one  week  old  were  extir- 
pated and  put  into  the  neck  of  a  large  adult  cat.  The 
aorta  was  anastomosed  to  the  peripheral  end  of  the 
carotid,  and  the  vena  cava  to  the  peripheral  end  of  the 
jugular  vein.  The  coronary  circulation  was  immedi- 
ately reestablished  and  the  auricles  began  to  beat.  The 
lungs  became  red  and  after  a  few  minutes  effective  pul- 
sations of  the  ventricles  appeared.  But  the  lungs  soon 
became  oedematous,  and  distention  of  the  right  part 
of  the  heart  occurred.  This  accident  seems  difficult  of 
prevention.  A  phlegmon  of  the  neck  terminated  this 
observation  two  days  later. 

The  technique  of  transplanting  the  heart  of  one  animal  into 
the  neck  of  another  is  now  providing  a  valuable  technique  for 
those  who  are  today  scientifically  investigating  the  process 
of  rejection  of  cardiac  tissue  and  what  to  do  to  prevent  it  (2 1 ). 

On  Using  a  Segment  of  a  Vein  to  Replace 
an  Artery 


interpose  between  the  cut  ends  of  the  artery  a  segment 
of  the  neighboring  vein,  or  of  some  other  vein,  the 
saphenous  or  the  external  jugular  for  instance.  If  het- 
erotransplantations prove  successful,  it  may  be  pos- 
sible to  interpose  between  the  cut  ends  of  the  vessel 
a  segment  of  a  vessel  of  a  lower  animal,  e.g.,  hog.  This 
would  annul  the  risk  of  gangrene  following  the  extir- 
pation of  aneurisms. 

And  in  1912,  Carrel  wrote,  "On  human  beings  ...  it  is 
always  possible  to  find  on  the  patient  himself  a  segment  of 
vein  suitable  for  transplantation"  ( I ).  In  addition.  Carrel  and 
Guthrie  were  the  first  to  note  that  when  a  vein  was  used  to 
replace  an  arterial  segment  in  the  same  animal,  the  vein 
assumed  arterial  characteristics  and  became  thick-walled;  when 
an  artery  was  substituted  for  a  vein,  the  arterial  wall  thinned 
and  became  venous  in  nature  (14). 

On  Coronary  Artery  Bypass 

Certainly  using  a  vein  or  an  artery  to  bypass  an  obstruc- 
tion in  a  coronary  artery  was  a  product  of  the  late  1960s?* 
Not  so.  Carrel  did  it  in  1910  (22): 

In  certain  cases  of  angina  pectoris,  when  the  mouth  of 
the  coronary  arteries  is  calcified,  it  would  be  useful  to 
establish  a  complementary  circulation  for  the  lower 
part  of  the  arteries.  1  attempted  to  pert'orm  an  indirect 
anastomosis  between  the  descending  aorta  and  the  left 
coronary  artery.  It  was,  for  many  reasons,  a  difficult 
operation.  On  account  of  the  continuous  motion  of  the 
heart,  it  was  not  easy  to  dissect  and  to  suture  the  artery. 
In  one  case  I  implanted  one  end  of  a  long  carotid  artery, 
preserved  in  cold  storage,  on  the  descending  aorta.  The 
other  end  was  passed  through  the  pericardium  and  anas- 
tomosed to  the  peripheral  end  of  the  coronary,  near  the 
pulmonary  artery.  Unfortunately,  the  operation  was  too 
slow.  Three  minutes  after  the  interruption  of  the  cir- 
culation, fibrillary  contractions  appeared,  but  the  anas- 
tomosis took  five  minutes.  By  massage  of  the  heart, 


Surely  the  concept  of  using  a  length  of  a  patient's  own  vein 
to  replace  his  damaged  or  obstructed  artery  originated  in  the 
1950s?  Not  so;  Carrel  suggested  it  long  ago  (20): 

Some  of  the  plastic  operations  may  lead  to  the  estab- 
lishing of  new  therapeutic  methods.  For  instance,  the 
ideal  treatment  of  large  wounds  of  arteries  and  of 
aneurisms  would  be  the  extirpation  of  the  diseased  por- 
tion and  the  immediate  reestablishment  of  the  circu- 
lation. Hitherto,  in  exceptional  cases  the  continuity  of 
the  artery  has  been  ree.stablished  by  end  to  end  sutur- 
ing. This  is  generally  impossible  on  account  of  the  gap 
between  the  cut  ends  of  the  vessel.  But  the  continu- 
ity of  the  vessel  would  very  easily  be  reestablished  by 
the  biterminal  transplantations  of  a  vein  or  of  an  artery. 
After  having  extirpated  an  aneurism,  it  is  possible  to 


*Favaloro  is  generally  credited  with  performing  the  first  coronary  artery 
bypass  graft  in  1968  (23).  Yet  in  1973,  an  article  appeared  in  the  Journal 
of  the  American  Medical  Association  thai  was  reminiscent  of  the  famous 
"sealed  letter  episode."  In  1922,  shortly  after  Banting  and  Best  reported 
their  discovery  of  insulin,  Gley  asked  the  Societe  de  Biologie  to  publish  a 
sealed  letter  that  he  had  deposited  with  the  society  on  February  20,  1905, 
announcing  his  own  discovery  of  the  internal  secretion  of  the  pancreas. 
The  1973  "sealed  letter"  (by  Garret,  Dennis,  and  DeBakey  |241)  told  of 
using  the  patient's  saphenous  vein  as  a  bypass  from  the  ascending  aorta  to 
the  anterior  descending  coronary  artery  beyond  an  ohsirucled  segment. 
The  date  of  the  operation  was  November  23.  1964;  Ihe  hour  of  the  day 
was  not  reported.  Why  the  Houston  team,  usually  prompt  In  reporting 
surgical  successes,  wailed  nine  years  to  publi.sh  notes  on  a  single  case  will 
long  remain  a  mystery,  as  will  the  editor's  reason  for  publishing  their  sin- 
gle case  report  at  a  lime  when  others  were  reporting  hundreds.  Inciden- 
tally, neither  Ihe  DeBakey  team  nor  Favaloro  mentioned  Carrel's  1910 
paper  in  the  Anuah  tij  Siiii^ery. 
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the  dog  was  kept  alive.  But  he  died  less  than  two  hours 
afterwards.  It  shows  that  the  anastomosis  must  he  done 
in  less  than  three  minutes. 

On  Cardiac  Surgery 

Carrel,  as  early  as  1910,  knew  that  certain  cardiac  lesions 
could  be  corrected  surgically  if  the  operation  cotild  be  per- 
formed quickly,  before  brain  damage  occurred.  Alone  and  with 
Tuffier,  he  performed  several  types  of  operations  on  the  pul- 
monary arteries  of  dogs  and  predicted  the  use  of  commissur- 
otomy in  man  (25.  26). 

Three  kinds  of  operation  were  performed:  cauteriza- 
tion, suture  and  section,  and  suture  of  the  valves.  The 
cauterization  of  the  valves  was  performed  with  the  fine 
point  of  the  thermocautery.  The  points  of  insertion  of 
the  valves,  their  free  edge,  or  their  internal  surface  were 
cauterized.  The  suture  of  the  valves  was  made  with  a 
straight  needle  No.  16  and  fine  silk  sterilized  in  vaselin. 
The  left  and  right  valves  were  united  by  one  stitch  at 
a  distance  of  about  two  millimeters  from  the  insertion 
to  the  arterial  wall.  This  produced  stenosis  of  the  pul- 
monary orifice.  Section  and  suture  of  one  sigmoid  valve 
were  made  in  the  following  way:  The  sigmoid  valves 
having  been  expo.sed  by  a  long  incision  through  the 
orifice,  the  right  sigmoid  was  cut  in  its  middle  with  the 
scissors,  as  far  as  the  insertion  to  the  arterial  wall.  After- 
wards the  edges  of  the  wound  were  united  near  the  mar- 
gin of  the  valve  by  a  stitch  made  with  straight  needles 
No.  16  and  silk  sterilized  in  vaselin  ... 

When  the  interruption  of  the  circulation  did  not  last 
more  than  two  or  two  and  one  half  minutes  there  was 
no  need  of  massage;  after  a  few  minutes  the  heart  had 
recovered  its  normal  pulsations  (25). 

These  experiments  show  that  it  is  possible  to  perform 
an  operation,  the  object  of  which  is  to  increase  the  cir- 
cumference of  the  pulmonary  orifice,  without  involv- 
ing much  danger  to  the  life  of  the  animal.  It  is  prob- 
able that  operations  of  this  type  may  come  to  be 
employed  in  the  treatment  of  stenosis  of  the  pulmonary 
artery  in  man  (26). 

On  Whole  Body  Perfusion 
(Cardiopulmonary  Bypass) 

Carrel  spent  many  years  working  on  tissue  culture  and  organ 
perfusion.  He  kept  a  chick's  heart  pulsating  /;;  vitro  for  months, 
maintained  a  strain  of  connective  tissue  alive  //;  vitro  for 
decades  (27),  and  cultivated  human  sarcoma  cells  outside  the 
body  (28).  These  techniques  later  contributed  to  the  successful 
growth  of  polio  virus  in  vitro.  However,  he  never  devised  a 
system  for  perfusing  a  whole  human  body.  He  came  close 
during  the  1930s,  when  Charles  Lindbergh  collaborated  with 
him  at  the  Rockefeller  Institute.  Lindberah,  in  the  foreword 


to  the  Edwards's  book  (4),  tells  how  he  came  to  know  and 
work  with  Carrel: 

I  was  introduced  to  Carrel  through  a  mutual  friend. 
Doctor  Paluel  Flagg,  an  anaesthetist.  The  circumstances 
give  insight  to  Carrel's  character  and  standing,  and 
to  the  status  of  surgery  in  1 930.  They  root  into  a  fam- 
ily emergency. 

My  wife's  older  sister  had  developed  a  seriously  defec- 
five  heart  valve  as  a  complication  of  rheumatic  fever. 
I  had  asked  her  doctor  why  surgery  would  not  be  ben- 
eficial. He  replied  that  the  heart  could  not  be  stopped 
long  enough  to  pemiit  a  surgical  operation.  I  asked  why 
an  artificial  heart  could  not  be  used  during  the  oper- 
ation. He  said  he  didn't  know,  and  showed  little  inter- 
est in  the  problem.  I  asked  other  doctors.  To  my 
amazement,  none  of  them  could  tell  me,  and  none 
seemed  to  have  much  interest  until  I  came  to  Paluel 
Hagg.  He  said  tliat  while  he  could  not  answer  my  ques- 
tions, he  had  a  friend  who  could — the  French  surgeon 
Alexis  Carrel. 

In  his  department  and  during  lunch  at  the  Rockefeller 
Institute,  Carrel  explained  problems  of  coagulation, 
hemolysis,  and  infection.  He  said  he  had  been  trying 
for  years  to  develop  an  apparatus  similar  to  an  artifi- 
cial heart,  one  that  would  perfuse  living  organs  iso- 
lated from  the  body.  He  showed  me  two  mechanical 
devices  that  had  been  unsuccessful.  I  told  him  I  thought 
I  could  construct  a  better  perfusion  apparatus.  He  replied 
that  I  would  be  welcome  to  the  facilities  of  his  depart- 
ment in  the  attempt  to  do  so. 

My  original  objective  in  working  with  Carrel  was  to 
develop  a  successful  perfusion  apparatus  as  a  step 
toward  an  artificial  heart. 

Lindbergh  never  developed  an  apparatus  suitable  for  open 
heart  operations  in  man.  but  made  a  considerable  contribu- 
tion to  long-term  tissue  and  organ  culture  (29),  and  his  appa- 
ratus, in  modified  fonn,  has  served  to  maintain  and  preserve 
human  kidneys  until  they  can  be  transplanted  (30).  Figure  3 
shows  his  1938  perfusion  pump  assembly.  Figure  4  is  a  fac- 
simile of  Lindbergh's  ailicle  in  Science  (31 ),  one  of  the  short- 
est articles  ever  published  and  probably  the  only  unsigned  sci- 
entific article  to  appear  in  Science. 

On  Increasing  Cerebral  Circulation 

Carrel  also  speculated  on  surgical  procedures  to  improve 
impaired  circulation  to  the  brain  ( 14,  20): 

We  tried  to  increase  the  circulation  of  the  brain  by  direct- 
ing a  strong  current  of  red  blood  through  the  internal 
jugular  vein,  the  peripheral  end  of  this  vein  being  anas- 
tomosed to  the  central  end  of  the  common  carotid  artery. 


Respiratory  Care  •  February  '98  Vol  43  No  2 


Retrospectroscope 


Fig.  3.  The  Lindbergh  apparatus  for  culture  of  whole  organs  (29). 


After  this  operation  no  clinical  troubles  occur  in  the 
dog,  a  dog  operated  on  five  months  ago  is  living  in  good 
health,  but  it  might  not  be  the  same  in  man,  as  in  the 
latter  the  internal  jugular  vein  is  more  important  than 
in  the  former.  This  idea  of  using  the  veins  to  conduct 
the  red  blood  to  the  brain  is  not  a  new  one.  Jaboulay 
in  1902  expressed  the  opinion  that  an  arterio-venous 
anastomosis  might  have  a  good  result  in  case  of  insuf- 
ficient circulation,  as  in  softening  of  the  brain.  I  do  not 
think  that  this  kind  of  lesion  can  be  successfully  treated, 
but  it  is  not  absolutely  improbable  that  a  slow  and  pro- 
gressive disease  such  as  cerebrosclerosis  might  be  ben- 
efited by  an  operation  modifying  the  circulation.  But 
on  account  of  the  special  conditions  of  the  circulation 
of  the  brain,  the  substitution  of  veins  for  arteries  to 
advantage  when  the  latter  are  rendered  useless  by  some 
pathological  processes,  is  doubtful  (20). 

On  the  Fate  of  Transplanted  Vessels 

Carrel  and  Guthrie  recognized  early  that,  except  for  auto- 
tran.splants  (vessel  removed  from  one  animal  and  transplanted 
elsewhere  in  the  saine  animal),  other  transplanted  vessels  no 
longer  lived  and  grew  but  simply  served  as  fibrous  tubes — 
as  a  framework  or  scaffolding  that  eventually  became  cov- 
ered by  a  membrane  of  the  recipient's  own  cells.  He  noted 


that  when  any  dead  (but  preserved)  vessel  is  transplanted,  its 
muscle  cells  degenerate  rapidly,  while  the  elastic  and  con- 
nective tissue  can  remain  reasonably  nomial.  But,  even  before 
new  cells  from  the  host  cover  the  donated  tube,  the  vessels 
remain  water-  or  at  least  blood-tight  and  are  admirable  con- 
duits for  blood. 

Carrel  wrote  in  1910(16): 

The  host  reacts  against  the  dead  vessel  by  forming 
around  it  a  tube  of  dense  connective  tissue.  A  devitalized 
vessel  [thus]  acts  as  a  foreign  body....  On  the  intima 
of  the  dead  vessels,  the  blood  deposits  a  thin  layer  of 
fibrin,  and  it  is  possible  that  the  dead  stnicture  is  pro- 
gressively resorbed  and  replaced  by  the  connective  tis- 
sue of  the  host.  The  devitalized  artery  is  a  resorbable 
foreign  body. 

Almost  all  of  the  experiments  done  by  Carrel  on  preserving 
vessels  and  on  the  use  and  fate  of  transplanted  vessels  were 
repeated  and  published  in  1948  (32)  by  the  "father  of  vascular 
surgery"  (Dr.  Robert  Gross);  his  1948  article  lists  only  3  ref- 
erences: Gross  & (unpublished);  Gross. ,  & 


(in  press)  and  Gross, .  & (in  press). 

Why  Was  Carrel's  Work  Lost? 

When  questioned  nowadays,  surgeons  give  a  variety  of  rea- 
sons for  not  recognizing  Carrel's  work.  Several  rather  incred- 
ible reasons  offered  by  today's  surgeons  for  lack  of  recog- 
nition of  Carrel's  work  in  vascular  surgery  are  his  "mystical" 
inquiry  into  the  immortality  of  organs,  tissues,  and  cells  (by 
perfecting  organ  perfusion  and  tissue  culture  methods),  and 
his  reputed  pro-Nazi  sympathies  with  Petain  and  the  Vichy 
Government  in  World  War  II — incredible  because  his  work 
on  vascular  surgery  was  done  even  before  World  War  I! 

One  startling  answer  (given  by  several  surgeons)  was:  "Car- 
rel wasn't  first;  Jaboulay  did  vascular  surgery  several  years 
before  Carrel."  I  shouldn't  have  been  startled  because  the 
response  was  exactly  the  same  to  Harvey's  discovery  of  the 
circulation  of  the  blood.  As  Cruikshank  reported  in  1790  (33): 

When  Harvey  discovered  the  circulation  of  the  blood, 
his  opponents  first  attempted  to  prove  that  he  was  mis- 
taken; but  finding  this  ground  untenable,  they  then 
asserted  that  it  was  known  long  before;  Servetus. 
Columbus,  and  Cesalpinus.  all  knew  it:  and  when  they 
were  informed,  that  if  these  gentlemen  did  know  any 
thing  of  the  matter,  the  world  at  large  were  totally  igno- 
rant of  the  fact,  and  likely  to  have  continued  so.  except 
for  Harvey,  they  once  more  shifted  their  ground,  and 
said  the  discovery  was  of  no  use. 

The  reason  offered  most  often  by  surgeons  today  is  indeed 
that  Canel's  discovery  was  of  no  use.  Why?  Because  most 
patients  requiring  vascukir  surgery  aie  on  a  battlefield  luid  their 
wounds  arc  contaminated  by  dirt  or  e\en  manure;  e\en  Car- 
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APPARATUS  TO  CIRCULATE  LIQUID  UNDER 

CONSTANT   PRESSURE   IN   A   CLOSED 

SYSTEM 

This  apparatus  is  desig^ned  to  circulate  a  liquid 
and  to  maintain  a  constant  pressure  in  a  sterile  sj^- 
tem,  without  the  use  of  joints  or  moving  parts  in 
contact  with  the  circulating'  liquid. 

The  apparatus  is  a  single  piece  of  glass.  Pressure 
is  maintained  by  the  head  of  liquid  and  the  liquid  is 
raised  and  kept  in  circulation  by  placing  the  appara- 
tus on  a  tilted  base  which  is  given  a  circular  motion 
without  being  permitted  to  rotate.  This  motion  car- 
ries the  Liquid  up  the  coil  and  into  the  top  reservoir. 
Gases  can  be  introduced  through  the  tube  half  way 
up  the  coil,  and  an  internal  pressure  can  be  main- 


Diagram  to  show  ba«ic  principles  of  apparatus. 

tained,  if  desired,  by  the  displacement  of  water  or 
other  fluid  by  the  exhaust  gases. 
Division  of  ExPEaiitENTAX.  Subokbt, 

ROCKETELLEB  INSTITUTE 

roE  Medical,  Rrhzabch 


Fig.  4.  Lindbergh's  description  of  his  first  pump,  1931  (31). 


rel  said  that  repair  of  vessels  requires  asepsis.  Of  2,47 1  arte- 
rial injuries  sustained  by  American  troops  in  World  War  II, 
only  8 1  were  repaired:  the  rest  were  treated  by  tying  off  the 
artery,  and  49  per  cent  of  these  limbs  were  then  amputated. 
Of  course,  if  a  surgeon  was  determined  to  do  vascular  surgery 
on  battlefields,  he  might  have  forced  the  development  of  antibi- 
otics; Tyndall  wrote  of  penicillium  in  1877,  Waksman  had 
streptomycin  in  his  hands  in  1916,  Jacobs  and  Heildelberger 
had  sulfanilamide  in  1916,  and  Fleming  found  penicillin  in 
1929.  If  the  rejoinder  was,  "But  we  had  no  anticoagulants," 
Abel,  Rowntree,  and  Turner  made  their  own  (hirudin)  from 
leeches  in  1914(34),  and  McLean  found  heparin  in  1916(35). 
But  repair  of  vascular  injuries  was  practically  unknown  in  Army 
hospitals  until  the  Korean  War,  when  antibiotics  and  blood 
were  plentiful. 

What  about  elective  operations  on  blood  vessels  in  civil- 
ian life — ones  that  could  be  performed  under  sterile  condi- 


tions in  clean,  aseptic  operating  rooms?  Some  say,  "But  we 
had  no  angiography  (radiographs  of  arteries)  to  locate  the 
obstructions  precisely."  Actually,  radiographic  visualization 
of  the  aorta  and  carotids  began  in  1927-29,  at  least  18  years 
before  vascular  surgery. 

Maybe  no  one  knew  of  Carrel's  work  on  animals?  Did  he 
write  in  a  little-known  language?  He  was  French-bom,  and  some 
of  his  eariy  papers  are  in  French,  but  the  great  majority  were 
written  in  good  English.  Maybe  he  worked  in  an  obscure  lab- 
oratory? No.  He  worked  in  one  of  the  best  known  and  most 
highly  respected  scientific  laboratories  in  the  world — the  Rock- 
efeller Institute  for  Medical  Research  in  New  York  City. 

Maybe  he  was  a  recluse  and  allowed  no  one  in  his  labo- 
ratory? He  did  discourage  casual  visitors,  but  among  those 
whom  he  invited  to  his  laboratory  at  the  University  of  Chicago 
in  1905  to  watch  a  demonstration  of  his  surgical  techniques 
were  the  top  men  in  the  American  surgical  profession:  George 
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Crile,  Rudolph  Matas,  John  Murphy,  and  Harvey  Gushing  (36). 
In  addition.  Carrel  lectured  at  Johns  Hopkins  Medical  School 
in  1905  and  met  ail  the  great  surgeons  at  Hopkins  and  the  Uni- 
versity of  Pennsylvania  before  he  visited  New  York  City. 

Maybe  he  rarely  published,  and  then  only  in  little-read  jour- 
nals? No.  His  work  on  experimental  vascular  surgery  was  pub- 
lished in  the  Journal  of  the  American  Medical  Association 
(18  articles).  Journal  of  Experimental  Medicine  (25  articles). 
Science  (7  articles).  Surgery.  Gynecology  and  Obstetrics  (5 
articles).  Annals  of  Surgery  (3  articles).  Transactions  of  the 
American  Surgical  Society  (3  articles),  and  in  the  Bulletin  oj 
the  Johns  Hopkins  Hospital  and  British  Medical  Journal.  Ana 
in  its  October  19,  1912  issue.  Tlie  Lancet  commented  editorially 
as  follows: 


Of  the  vascular  surgeons  of  the  1950s,  only  Hufnagel  of 
Georgetown  seems  to  have  known  of  Carrel's  work,  and  Car- 
rel's collected  papers  and  works  are  now  in  the  Carrel  Room 
in  the  Dahlgren  Memorial  Library  at  Georgetown  University 
Medical  Center.  What  about  all  the  others?  Harbison,  a  sur- 
geon at  Pittsburgh,  summed  it  up  succinctly  in  six  words  (36): 
"The  great  surgeons  dropped  the  ball."  I  believe  he's  wrong. 
Carrel's  work  was  never  locked  up;  it  was  published  and  pub- 
licized widely.  I'd  say,  "The  great  surgeons  didn't  drop  the  ball; 
they  never  had  the  ball  because  they  never  knew  it  was  there." 

Julius  H.  Comroe,  Jr. 


And  there  is  a  further  advance  in  the  surgery  of  the  blood 
vessels  which  is.  perhaps,  even  more  surprising.  Car- 
rel has  shown  that  a  portion  of  artery  may  be  preserved 
in  cold  storage  for  several  days  or  even  weeks  before 
transplantation,  and  yet  it  will  live.  Nay  more,  although 
as  a  rule  the  tissue  of  one  animal  will  not  grow  in  the 
body  of  an  animal  of  a  different  species,  yet  Carrel  has 
found  that  these  portions  of  blood  vessels  of  dogs  can 
be  transplanted  from  cold  storage  with  success  into  the 
bodies  of  cats.  None  who  have  followed  with  interest 
these  new  advances  in  surgery  can  doubt  that  they  con- 
tain immense  possibilities  and  the  application  to  man 
of  the  method.^  learned  in  aninuil.s  cannot  he  long 
delayed  [italics  added]. 

Maybe  his  work  was  not  highly  regarded?  No.  He  won  the 
Nobel  Prize  in  1912  and,  as  the  first  scientist  working  in  an 
American  laboratory  to  win  the  Nobel  Prize  in  Medicine,  the 
award  was  duly  headlined  in  American  newspapers;  in  fact, 
Cairel  first  learned  of  the  award  by  spotting  his  name  in  a  news- 
paper headline.  And  even  before  then,  the  New  York  Times 
carried  a  story  in  its  October  13,  1912  issue  that  read  in  part: 

It  has  been  shown  also  for  the  first  time  that  transplanted 
kidneys  functionate,  that  an  animal,  having  undergone 
a  double  nephrectomy  and  the  transplantation  of  both 
kidneys,  from  another  animal,  can  live  normally  for 
a  few  weeks,  and  that  an  animal  which  has  undergone 
a  double  nephrectomy  and  the  graft  of  one  of  his  own 
kidneys  can  recover  completely  and  live  in  perfect  health 
for  eight  months  at  least.  Finally,  it  has  been  demon- 
strated that  a  leg  extirpated  from  a  dog  and  substituted 
for  the  corresponding  leg  of  another  dog.  heals  nor- 
mally (see  [3|). 

And  other  New  York  newspapers  published  leading  arti- 
cles on  the  Carrel-Guthrie  work  as  early  as  1906  (36). 

Maybe  the  Nobel  Committee  awarded  the  prize  to  him  for 
some  esoteric  or  incomprehensible  aspect  of  his  work?  No. 
The  award  was  specifically  for  vascular  surgery  and  trans- 
plantation of  organs. 
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M||ITiT|  Interactive  Clinical 


Skills  Software 


Computer-Assisted  Clinical  Simulations 

Hone  your  clinical  skills  with  Interactive  Clinical  Skills  Software.  These  13  interactive,  computer- 
assisted  clinical  and  instructional  simulations  are  divided  into  information-gathering  and  decision- 
making sections.  Presents  users  with  real-life  scenarios  that  require  assessment  and  treatment 
decisions.  Each  simulation  is  scored,  and  the  user  is  provided  with  the  correct  answers  and  rationale 
for  the  simulation.  Available  in  3V2"  disk  format.  Computer  requirements:  Windows  3.1  or  higher. 


Chest  Trauma  Simulation 

Simulates  a  62-year-old  male  involved  in  a  motor  vehicle 
accident.  The  user  must  perform  initial  assessment  and 
recommend  initial  therapy  to  stabilize  the  patient.  In  the 
course  of  the  treatment,  the  patient  undergoes  surgery  for 
a  thoracotomy  and  is  then  placed  on  a  mechanical 
ventilator.  The  user  is  asked  to  recommend  initial 
ventilator  settings.  Subsequent  decision-making  sections 
include  recommending  fiberoptic  bronchoscopy,  making 
further  ventilator  changes  based  on  ABG  values,  and 
evaluating  the  patient  for  possible  extubation. 

ItemSPlO  $65 

Status  Asthmaticus  Simulation 

Involves  the  initial  assessment  of  a  35-year-old  male  with  a 
history  of  allergic  asthma.  Low  flow  oxygen  is  administered 
initially,  followed  by  bronchodilator  therapy  As  the 
simulation  progresses,  the  patient  is  intubated  and  receives 
mechanical  ventilation.  The  user  is  required  to  make  initial 
settings  and  adjustments  according  to  ABG  results  and 
patient  response.  Also  included  in  the  simulation  is  a 
switch  to  IMV  mode,  sedation,  and  eventual  extubation  and 
placement  on  a  40  percent  aerosol  mask. 
ItemSP12  $65 

Drug  Overdose  Simulation 

This  simulation  involves  an  18-year-old  male  entering  the 
ER  intoxicated,  with  a  possible  drug  overdose.  The  user 
performs  initial  assessment  that  includes  ventilatory 
parameters.  During  the  course  of  the  simulation,  the 
patient  is  transferred  to  the  ICU  for  further  monitoring, 
then  deteriorates  and  requires  oxygen  therapy  via  a  40 
percent  T-piece  and  mechanical  ventilation.  The  patient  is 
gradually  weaned  and  extubated  with  supplemental  oxygen 
therapy. 

ItemSPlS  $65 


Chronic  Obstructive  Pulmonary  Disease 
(COPD)  Simulation 

The  user  is  asked  to  perform  initial  assessment  and 
pulmonary  function  studies  on  a  patient  with  chronic  lung 
disease.  Then,  the  user  classifies  the  patient's  disease  as 
mild,  moderate,  severe  restrictive,  and/or  obstructive 
disease.  The  simulation  asks  for  home  care  and  home 
equipment  cleaning  recommendations.  Three  months  later 
the  patient  enters  the  ER  with  respiratory  distress, 
requiring  initial  evaluation  and  therapy 

ItemSPH  $65 

Acute  Respiratory  Distress  Syndrome 
(ARDS)  Simulation  j 

This  simulation  presents  a  30-year-old  male  36  hours  after 
emergency  surgery  for  excision  of  a  large  duodenal  ulcer; 
the  patient  is  now  restless  and  complaining  of  dyspnea.  The 
simulation  proceeds  through  initial  oxygen  therapy, 
followed  by  increasing  F102,  and  then  CPAP.  The  patient  is 
eventually  intubated  and  placed  on  a  mechanical  ventilator, 
where  deteriorating  ABGs  and  static  compUance  call  for 
increasing  PEEP,  which  is  gradually  increased  to  25  cmwp. 
ABGs,  compliance,  and  shunt  studies  are  used  to  evaluate 
the  effectiveness  of  the  PEEP  therapy. 

ItemSP15  $65 
Epiglottitis  Simulation 

Presents  a  4-year-old  female  entering  the  ER  with  a  "cold" 
and  elevated  temperature.  A  lateral  neck  x-ray  reveals 
massive  edema  of  the  epiglottis,  whereupon  the  child  is 
taken  to  surgery  and  intubated.  The  user  is  asked  to 
recommend  appropriate  airway  and  size  for  the  patient. 
After  further  assessment,  CPAP  is  initiated  with  room  air, 
and  two  days  later  the  patient  is  evaluated  for  extubation 
and  postextubation  therapy. 

ItemSP16  $65 


Premature  Neonate  Simulation 

Includes  initial  assessment  of  a  15-year-old,  high-risk, 
pregnant  female  upon  admission  and  initial  assessment  of 
the  baby  after  birth.  APGAR  scores  of  4  and  3  are  obtained 
in  the  assessment,  and  the  simulation  proceeds  through 
adjustment  of  CPAP  and  Fiog  for  the  infant.  The  infant  does 
not  receive  mechanical  ventilation  and  is  eventually 
assessed  for  extubation,  extubated,  and  given  supplemental 
oxygen. 
ItemSPl?  $65 

Head  Trauma  Simulation 

Simulates  the  initial  evaluation  and  recommendations  for 
care  of  a  25-year-old  involved  in  a  motor  vehicle  accident. 
After  evaluation  in  the  ER,  the  patient  is  taken  to  the  OR 
for  a  craniotomy  Assessment  following  surgery  (including 
measurement  of  ICP)  indicates  the  need  for  CMV, 
whereupon  the  user  is  required  to  evaluate  the  effect  of 
CMV,  hyperinflation,  and  ET  suctioning  on  ICP  and  take 
appropriate  steps  to  maintain  a  normal  ICE 

ItemSPie  $65 

Muscular  Dystrophy  Simulation 

This  is  a  simulation  of  a  10-year-old  with  diagnosed 
muscular  dystrophy  who  is  entering  the  ER  with 
respiratory  distress.  The  simulation  asks  for  patient 
assessment  and  initial  therapy  recommendations. 
Diagnostic  tests  are  then  presented  to  evaluate  the  degree 
of  muscle  involvement,  and  the  user  is  required  to 
recommend  further  therapy  based  on  the  results  of  these 
tests.  As  the  simulation  progresses,  IPPB  is  required  and 
the  user  is  asked  to  provide  instructions  to  the  patient  on 
IPPB  treatment.  CPT  is  also  involved,  with  the  correct 
positioning  of  the  patient  required. 

ItemSP19  $65 

Chest  Trauma  II  Simulation 

Involves  a  motor-vehicle-accident  patient  with  multiple 
trauma.  Initial  assessment  followed  by  oxygen  therapy 
occurs  in  the  ER,  followed  by  further  assessment  leading  to 
intubation  and  placement  on  a  mechanical  ventilator.  Based 
on  blood  gas  results,  several  ventilator  changes  are  made. 
The  patient  suffers  a  pneumothorax  while  on  the  ventilator, 
and  the  user  is  required  to  assess  and  recommend 
treatment  for  the  condition.  In  addition,  the  simulation 
includes  measurement  and  chnical  apphcation  of 
compliance. 
ItemSPl  10  $65 

Neonate  II  Simulation 

Begins  with  the  assessment  of  a  neonate  delivered  by 
C-section  who  is  receiving  oxygen  in  an  incubator.  Based  on 
the  assessment,  the  infant  in  intubated  and  placed  on  CPAP, 
but  problems  occur,  requiring  extubation  and  bag 


ventilation.  After  reintubation,  the  CPAP  level  is  changed 
based  on  ABG  results  and  the  user  is  required  to  evaluate 
the  infant  for  extubation.  In  the  simulation,  the  patient 
then  fails  the  procedure  and  the  user  must  evaluate  the 
patient  to  determine  the  cause  of  the  problem,  which  is 
diagnosed  as  a  diaphragmatic  hernia. 

ItemSPl  11  $65 

Cystic  Fibrosis  Simulation 

This  simulation  presents  a  13-year-old  patient  with  cystic 
fibrosis  in  the  outpatient  clinic.  The  initial  task  is  to 
perform  a  pulmonary  assessment,  after  which  a  decision 
must  be  made  concerning  action  to  be  taken  based  on  the 
assessment.  Following  obtainment  of  additional  diagnostic 
information,  the  patient  is  admitted,  but  the  user  is  asked 
to  set  up  a  regimen  of  home  care  therapy,  including 
recommendations  about  chest  physiotherapy,  oxygen 
therapy,  aerosol  therapy,  and  disinfecting  home  care 
equipment.  The  child  is  admitted  two  weeks  later  for 
further  assessment  and  recommendations  regarding 
treatment. 
ItemSPl  12  $65 

Pulmonary  Rehabilitation  Simulation 

Presents  a  65-year-old  woman  admitted  to  the  ER  with 
progressive  shortness  of  breath  over  two  days.  Initial 
assessment  reveals  evidence  of  chronic  lung  disease,  an 
ABG  sample  is  obtained,  and  oxygen  therapy  is  initiated. 
Further  evaluation,  including  lab  values,  is  initiated 
following  the  initial  therapy  Based  on  the  lab  values,  an 
SVU  with  bronchodilator  and  chest  physiotherapy  is  begun. 
During  the  administration  of  CPT,  the  patient  becomes 
breathless  while  making  vigorous  inspiratory  effort.  CPR  is 
initiated,  resulting  in  a  successful  resuscitation.  Three 
days  later,  the  user  is  asked  to  evaluate  and  classify  the 
severity  of  the  patient's  lung  disease  and  to  develop  a  home 
care  plan. 
ItemSPl  13  $65 

Developed  for  Daedalus  Enterprises,  Inc.,  by  Hyperactive  Software. 
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Clinical  Practice  iuidelines 


CPG  1 
CPG  2 
CPG  3 
CPG  4 
CPG  5 
CPG  G 

CPG  7 

CPG  8 
CPG  9 


CPGIO  — 
CPGll  — 
CPG12  — 
CPG13  — 
CPG14  — 
CPG15  — 

CPGIG  — 

CPG17  — 

CPG18  — 
CPGig  — 

CPG2D  — 
CPG21  — 
CPG22  — 
CPG23  — 

CPG24  — 


Spirometry,  1996  Update  •  $1 

Oxygen  Therapy  in  Acute  Care  Hospital  ■  $1 

Nasotracheal  Suctioning  •  $1 

Patient-Ventilator  System  Checks  •  $1 

Directed  Cough  ■  $1 

In-Vitro  pH  and  Blood  Gas  Analysis  and 

Hemoximetry  •  $1 

Use  of  Positive  Airway  Pressure  Adjuncts  to 

Bronchial  Hygiene  Therapy  ■  $1 

Sampling  for  Arterial  Blood  Gas  Analysis  •  $1 

Endotracheal  Suctioning  of  Mechanically 

Ventilated  Adults  and  Children  with  Artificial 

Airways  ■  $1 

Incentive  Spirometry  •  $1 

Postural  Drainage  Therapy  ■  $1 

Bronchial  Provocation  •  $1 

Selection  of  Aerosol  Delivery  Device  ■  $1 

Pulse  Oximetry  •  $1 

Single-Breath  Carbon  Monoxide  Diffusing 

Capacity  •  $1 

Oxygen  Therapy  in  the  Home  or  Extended  Care 

Facility  •  $1 

Exercise  Testing  for  Evaluation  of  Hypoxemia 

and/or  Desaturation  •  $1 

Humidification  during  Mechanical  Ventilation  •  $1 

Transport  of  the  Mechanically  Ventilated 

Patient  •  $1 

Resuscitation  in  Acute  Care  Hospitals  •  $1 

Bland  Aerosol  Administration  ■  $1 

Fiberoptic  Bronchoscopy  Assisting  •  $1 

Intermittent  Positive  Pressure  Breathing 

(IPPB)  ■  $1 

Application  of  CRAP  to  Neonates  Via  Nasal 

Prongs  or  Nasopharyngeal  Tube  •  $1 


CPG25  —  Delivery  of  Aerosols  to  the  Upper  Airway  ■  $1 
CPG26  —  Neonatal  Time-Triggered,  Pressure-Limited, 

Time-Cycled  Mechanical  Ventilation  •  $1 
CPG27  —  Static  Lung  Volumes  ■  $1 
CPG28  —  Surfactant  Replacement  Therapy  •  $1 
CPG29  —  Ventilator  Circuit  Changes  •  $1 
CPG30  —  Metabolic  Measurement  using  Indirect 

Calorimetry  during  Mechanical  Ventilation  ■  $1 
CPG31  —  Transcutaneous  Blood  Gas  Monitoring  for 

Neonatal  &  Pediatric  Patients  •  $1 
CPG32  —  Body  Plethysmography  •  $1 
CPG33  —  Capillary  Blood  Gas  Sampling  for  Neonatal  & 

Pediatric  Patients  •  $1 
CPG34  —  Defibrillation  during  Resuscitation  •  $1 
CPG35  —  Infant/Toddler  Pulmonary  Function  Tests  •  $1 
CPG3G  —  Management  of  Airway  Emergencies  ■  $1 
CPG37  —  Assessing  Response  to  Bronchodilator  Therapy  at 

Point  of  Care  ■  $1 
CPG38  —  Discharge  Planning  for  the  Respiratory  Care 

Patient  •  $1 
CPG39  —  Long-Term  Invasive  Mechanical  Ventilation  in  the 

Home  ■  $1 
CPG40  —  Capnography/Capnometry  during  Mechanical 

Ventilation  ■  $1 
CPG41  —  Selection  of  an  Aerosol  Delivery  Device  for 

Neonata  and  Pediatric  Patients  ■  $1 
CPG42  —  Polysomnography  ■  $1 
CPG43  —  Selection  of  an  Oxygen  Delivery  Device  for 

Neonatal  and  Pediatric  Patients  •  $1 
CPG44  —  Selection  of  a  Device  for  Delivery  of  Aerosol  to 

the  Lung  Parenchyma  •  $1 
CPG45  —  Training  the  Health-Care  Professional  for  the  Role 

of  Patient  and  Caregiver  Educator  •  $1 
CPG46  —  Providing  Patient  and  Caregiver  Training  ■  $1 
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1998  Respiratory  Care  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its 
science  journal,  RESPIRATORY  CARE,  invite  submission  of 
brief  abstracts  related  to  any  aspect  of  cardiorespiratory  care. 
Tiie  abstracts  will  be  reviewed,  and  selected  authors  will  be 
invited  to  present  posters  at  the  OPEN  FORUM  during  the 
AARC  International  Respiratory  Congress  in  Atlanta.  Geor- 
gia. November  7-10.  1998.  Accepted  abstracts  will  be  pub- 
lished in  the  October  1998  issue  of  RESPIRATORY  CARE,  Mem- 
bership in  the  AARC  is  not  required  for  participation.  All 
accepted  abstracts  are  automatically  considered  for  ARCF 
research  grants, 

SPECIFICATIONS— READ  CAREFULLY! 

An  abstract  may  report  (1)  an  original  study,  (2)  the  eval- 
uation of  a  method,  device  or  protocol,  or  (3)  a  case  or 
case  series.  Topics  may  be  aspects  of  adult  acute  care,  con- 
tinuing care/rehabilitation,  perinatology/pediatrics,  cardio- 
pulinonary  technology,  or  health  care  delivery.  The  abstract 
may  have  been  presented  previously  at  a  local  or  regional — 
but  not  national — meeting  and  should  not  have  been  published 
previously  in  a  national  journal.  The  abstract  is  the  only  evi- 
dence by  which  the  reviewers  can  decide  whether  the  author 
should  be  invited  to  present  a  poster  at  the  OPEN  FORUM, 
Therefore,  the  abstract  must  provide  all  important  data,  find- 
ings, and  conclusions.  Give  specific  information.  Do  not  write 
general  statements,  such  as  "Results  will  be  presented"  or 
"Significance  will  be  discussed," 

ESSENTIAL  CONTENT  ELEMENTS 

Original  study.  Abstract  must  include  ( 1 )  Background: 
statement  of  research  problem,  question,  or  hypothesis;  (2) 
Method:  description  of  research  design  and  conduct  in  suf- 
ficient detail  to  permit  judgment  of  validity;  (3)  Results:  state- 
ment of  research  findings  with  quantitative  data  and  statis- 
tical analysis;  (4)  Conclusions:  interpretation  of  the  meaning 
of  the  results. 

Method,  device,  or  protocol  evaluation.  Abstract  must 
include  ( I )  Background:  identification  of  the  method,  device, 
or  protocol  and  its  intended  function;  (2)  Method:  descrip- 
tion of  the  evaluation  in  sufficient  detail  to  permit  judgment 
of  its  objectivity  and  validity;  (3)  Results:  findings  of  the  eval- 
uation; (4)  Experience:  summary  of  the  author's  practical  expe- 
rience or  a  lack  of  experience;  (5)  Conclusions:  interpreta- 
tion of  the  evaluation  and  experience.  Cost  comparisons  should 
be  included  where  possible  and  appropriate. 

Case  report.  Abstract  must  report  a  case  that  is  uncom- 
mon or  of  exceptional  educational  value  and  must  include  (1) 
Introduction:  relevant  basic  information  important  to  under- 
standing the  ca.se.  (2)  Case  Summary:  patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  content  should  reflect 
results  of  literature  review.  The  author(s)  should  have  been 
actively  involved  in  the  case  and  a  case-managing  physician 
must  be  a  co-author  or  must  approve  the  report. 


FORMAT  AND  TYPING  INSTRUCTIONS 

Accepted  abstracts  will  be  photographed  and  reduced  by 
40%;  therefore,  the  size  of  the  original  text  should  be  at  least 
10  points.  Abstracts  should  be  400  words  or  less  and  may 
have  I  clear,  concise  tcdile  or  figure.  A  font  like  Helvetica 
or  Geneva  makes  the  clearest  reproduction.  The  first  line  of 
the  abstract  should  be  the  title  in  all  capital  letters.  Title  should 
explain  content.  Follow  title  with  names  of  all  authors  (includ- 
ing credentials),  institution(s).  and  location;  underline  pre- 
senter's name.  Type  or  electronically  print  the  abstract  sin- 
gle spaced  in  a  single  paragraph  in  the  space  provided  on 
the  abstract  blank.  Insert  only  one  letter  space  between  sen- 
tences. Text  submission  on  diskette  is  encouraged  but  must 
be  accompanied  by  a  hard  copy.  Identifiers  will  be  masked 
(blinded)  for  review.  Data  may  be  submitted  in  table  form, 
or  a  simple  figure  may  be  included  provided  it  fits  within  the 
space  allotted.  No  figure,  illustration,  or  table  is  to  be  attached 
to  the  abstract  fonn.  Provide  all  author  information  requested. 
A  clear  photocopy  of  the  abstract  form  may  be  used.  Stan- 
dard abbreviations  may  be  employed  without  explanation; 
new  or  infrequently  used  abbreviations  should  be  spelled  out 
on  first  use.  Any  recurring  phrase  or  expression  may  be  abbre- 
viated, if  it  is  first  explained.  Check  the  abstract  for  ( I )  errors 
in  spelling,  grammar,  facts,  and  figures;  (2)  clarity  of  lan- 
guage; and  (3)  confomiance  to  these  specifications.  An  abstract 
not  prepared  as  requested  may  not  be  reviewed.  Questions 
about  abstract  preparation  may  be  telephoned  to  the  edito- 
rial staff  of  Respiratory  Care  at  (972)  406-4667. 

Early  Deadline  Allowing  Revision.  Authors  may  choose 
to  submit  abstracts  early.  Abstracts  postmarked  by  February 
16,  1998  will  be  reviewed  and  the  authors  notified  by  letter 
only  to  be  mailed  by  March  20.  1998.  Rejected  abstracts  will 
be  accompanied  by  a  written  critique  that  should,  in  many  ca,ses, 
enable  authors  to  revise  their  abstracts  and  resubmit  them  by 
the  Final  Deadline  (May  4.  1998). 

Final  Deadline.  The  mandatory  Final  Deadline  is  May  4, 
1998  (postmark).  Autliors  will  be  notified  of  acceptance  or  rejec- 
tion by  letter  only.  These  letters  will  be  mailed  by  July  20,  1998. 

Mailing  Instructions.  Mail  (do  not  fax!)  2  clear  copies 

of  the  completed  abstract  form,  diskette  (if  possible),  and  a 

stamped,  self-addressed  postcard  (for  notice  of  receipt)  to: 

1998  Respiratory  Care  Open  Forum 

1 1030  Abies  Lane 

Dallas  TX  75229-4593 


submit  your  Open  forum  abstract  electronically 

r;^  visitwww.rcjournal.com  \^' 
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Horizontal  line  length:  13  cm  or  5.125" 


13.9  cm  or  5.5" 


1.  Title  must  be  in  all 
uppercase  (capital) 
letters,  authors"  full 
names  and  te.xt  in  upper 
and  lower  case. 

2.  Follow  title  with  all 
authors"  names,  includ- 
ing credentials  (under- 
line presenter"s  name), 
institution,  and 
location. 

3.  Do  not  justify 

(ie.  leave  a  "ragged" 
right  margin). 

4.  Do  not  use  type  size 
less  than  10  points. 

(Do  not  exceed  400 
words.) 

5.  All  text  and  the  table, 
or  figure,  must  fit  into 
the  rectangle  shown. 
(Use  only  1  clear,  con- 
cise table  or  figure.) 

6.  Submit  2  clean  copies. 
This  form  may  be  pho- 
tocopied if  multiple 
abstracts  are  to  be 
submitted. 


Mail  original  &  1 
photocopy  (along  with 
postage-paid  postcard)  to 

1988  Respiratory 
Care  Open  Forum 
11030  Abies  Lane 
Dallas  TX  75229-4593 


Earh  Deadline  is 
Fehntaiy  16.  1998 
ipostmark) 

Filial  Deadline  is 

May  4.  1998  {postmark) 
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Manuscript  Preparation  Guide 


General  Information 

Respiratory  Care  welcomes  original  manuscripts  related  to  the 
science  and  technology  of  respiratory  care  and  prepared  accord- 
ing to  these  Instructions  and  the  Uniform  Rcqiiireiiwius  for 
Manuscripts  Sidimitted  to  Biomedical  Journals  [Respir  Care  1 997 ; 
42(6):623-634].  Manuscripts  are  blinded  and  reviewed  by  pro- 
fessionals who  are  experts  in  their  fields.  Authors  are  responsible 
for  all  aspects  of  the  manuscript  and  receive  galleys  to  proofread 
before  publication.  Each  accepted  manuscript  is  copyedited  so  that 
its  message  is  clear  and  it  conforms  to  the  Journal's  style.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published 
elsewhere  without  permission. 

Editorial  consultation  is  available  at  any  stage  of  planning  or  writ- 
ing. On  request,  specific  guidance  is  provided  for  all  publication  cat- 
egories. To  receive  these  Instructions  and  related  materials,  write 
to  Respiratory  Care,  600  Ninth  Avenue,  Suite  702.  Seattle  WA 
98104,  call  (206)  223-0558,  or  fax  (206)  223-0563. 

Publication  Categories  &  Structure 

Researcii  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page,  Abstract,  Introduction,  Methods,  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions. 

Evaluation  of  Device/Method/Technique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page,  Abstract,  Introduction,  Description  of  De- 
vice/Method/Technique, Evaluation  Methods.  Evaluation  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions.  Com- 
parative cost  data  should  be  included  wherever  possible. 

Case  Report:  A  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way,  or  is  exceptionally  instructive.  All  authors 
must  be  associated  with  the  case.  A  case-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page,  Abstract,  Introduction,  Case  Summa- 
ry, Discussion,  References,  Tables,  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page,  Out- 
line, Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments. References.  Tables,  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substanti- 
ated opinions  on  a  pertinent  topic.  Title  Page.  Text,  References,  Tables, 
and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
into  focus. 

Letter:  A  signed  communication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief,  instructive  case  report  involving  blood 
gas  values — with  Questions,  Answers,  and  Discussion. 

Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  pharmacokinetics, 
and  pharmacotherapy. 

Graphics  Corner:  A  brief  case  report  incorporating  waveforms  for 
monitoring  or  diagnosis — with  Questions,  Answers,  and  Discussion. 

Kittredge's  Comer:  A  brief  description  of  the  operation  of  respiratory 
care  equipment — with  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Corner,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  RESPIRA- 
TORY Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Comer,  but  involv- 
ing pulmonary  medicine  radiography  and  including  one  or  more  radio- 
graphs; may  involve  imaging  techniques  other  than  conventional 
chest  radiography. 

Review  of  Book,  Film.  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 

Preparing  the  Manuscript 

Print  on  one  side  of  white  bond  paper,  8.5  in.  x  11  in.  (216  x  279  mm) 
with  margins  of  at  least  1  in.  (25  mm)  on  all  sides  of  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times.  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 


RESPIRATORY  CARE  Manuscript  Preparation  Guide.  Revised  2/98 


Manuscript  Preparation  Guide 


do  not  use  italics  except  for  special  emphasis.  Number  ail  pages  in 
upper-right  corners.  Indent  paragraphs  5  spaces.  Do  not  justify .  Do 
not  put  authors'  names,  institutional  affiliations  or  allusions  to 
institutional  affiliations  in  the  text,  or  other  identification  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Beghi  each  of  the  following  on  a  new  page:  Title 
Page.  .Abstract,  Text,  Product  Sources  List,  Acknowledgments.  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  them  in  cap- 
ital and  small  letters  (eg.  Introduction,  Methods.  Results.  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg.  Patients.  Equipment,  Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate the  accepting  journal,  followed  by  (in  press),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  Index  Mediciis.  List  all  authors. 

Article  in  a  journal  carrying  pagination  throughout  volume: 

Rau  JL.  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube:  a  bench  study.  Respir  Care 
1992;37(11):1233-I240. 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  I: 

Bunch  D.  Establishing  a  national  database  for  home  cai'e.  AARC  Times 
1991;15(Mar);61,62,64. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilator-dependent  patients  in  hospitals.  Respir 
Care  I988;33(  1 1  ):I044-I046. 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identitying  supplements.  Supply  sufficient  infonnation 
to  promote  retrieval.) 

Reynolds  HY.  Idiopathic  inlerstillal  pulmon;iry  fibrosis.  Chest  1986; 

89(3Suppl):139S-l43S. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided.  Those  more 

than  3  years  old  should  not  be  cited.) 

Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood  to  reduce  envi- 
ronmental exposure  (absu-act).  Respir  Care  1990:35(11):  1087-1088. 

Editorial  in  journal: 

Enright  P.  Can  we  relax  during  spiromctiy?  (editorial).  Am  Rev  Respir 
Dis  I993;148(2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  lor  chronic  obstruclivc  pulmonary  dis- 
ease (editorial).  Lancet  1 992;.W()( 88.^^1: 1440- 144! . 

Letter  in  journal: 

Aelony  Y.  Ethnic  norms  lor  pulmonar>  liindion  icsis  (Idler).  Chest 
I99I;99(4):1().S1, 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible.) 

DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary  dis- 
ease. New  York:  Futura;  1990.  p.  76-85. 

Corporate  author  book: 

American  Medical  Association  Department  of  Drugs.  AM  A  dnig  eval- 
uations, 3rd  ed.  Littleton  CO:  Publishing  Sciences  Group:  1977. 

Chapter  in  book  with  editor(s): 

Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA.  Welch  MH.  edi- 
tors. Pulmonary  medicine.  Philadelphia:  JB  Lippincott;  1977:26-42. 

Tables.  Use  consecutively  numbered  tables  to  display  infonnation. 
Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  heading.  Place  explanations  in  footnotes, 
including  all  nonstandard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  (*,  t,  +,  §,  II,  %.  **,  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  rules  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

Illustrations.  Graphs,  line  drawings,  photographs,  and  radiographs 
are  figures.  U.se  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  con.secutively  as  Fig.  1,  Fig.  2,  and  .so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure 
all  figures  are  cited.  If  any  figure  was  previously  published,  include 
copyright  holder's  written  permission  to  reproduce.  Figures  for 
publication  must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  available  to  the  lEditor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  for  more  information.  In  reports  of  animal 
experiments,  use  schematic  drawings,  not  photographs.  A  letter  of 
consent  must  accoinpany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures:  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identify  precisely  all  dmgs  and  chemicals  used,  giving  gener- 
ic names,  doses,  and  routes  of  administration.  If  desired,  brand  names 
may  be  given  in  parentheses  after  generic  names.  Drugs  should  be 
listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identity  any  com- 
mercial product  (including  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name,  city,  and  state  or 
country.  If  four  or  more  products  are  mentioned,  do  not  list  any  man- 
ufacturers in  the  text;  instead,  list  them  on  a  Product  Sources  page 
at  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers when  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications. 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedtires  were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  World  Medical  Association  Declaration  of  Helsinki 
IRespirCarc  U)')7:42(6):63.5-(i36|  or  of  the  institution's  comiuittcc 
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on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data, 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius;  and  blood  pressures  in  millimeters  of 
mercury  (mm  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
surements in  conventional  metric  and  in  SI  (Systenie  Iitteniatioiiale) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  example.  "PEEP.  10  cm  H:0  [0.981  kPa]."  For  con- 
version to  SI.  see  RESPIRATORY  Care  1988;33(10):861-873 
(Oct  1988).  1989;34(2):145(Feb  1989).  and  1997;42(6):639-640 
(June  1997). 

Conflict  of  Interest  Authors  are  asked  to  disclose  any  liaison  or  finan- 
cial arrangement  they  have  with  a  manufacturer  or  distributor  whose 
product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  do  not 
disqualify  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.) A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
use  an  abbreviation  without  defining  it.  Standard  units  of  mea- 
surement can  be  abbreviated  without  explanation  (eg.  10  L/min. 
15  torr,  2.3  kPa). 

Please  use  the  following  forms:  cm  HiO  (not  cmH20).  f  (notbpm), 
L  (not  1).  L/min  (not  LPM.  L/min.  or  1pm).  niL  (not  ml),  mm  Hg  (not 
mmHg).  pH  (not  Ph  or  PH).  p  >  0.001  (not  p>0.001 ).  s  (not  sec). 
SpO;  (pulse-oximetry  saturation).  See  RESPIRATORY  CARE:  Stan- 
dard Abbreviations  and  Symbols  [RespirCare  l997;42(6):637-642]. 

Submitting  the  Manuscript 

Mail  three  copies  [1  copy  with  author(s)  name(s).  affiliation(s),  2 
copies  without  name(s)  and  affiliation(s)  for  reviewers]  of  the  manu- 
script, figures,  and  1  diskette,  and  the  Cover  Letter  &  Checklist  to 
RESPIRATORY  Care.  600  Ninth  Avenue.  Suite  702.  Seattle  WA 
98104.  Do  not  fax  manuscripts.  Protect  figures  with  cardboard.  Keep 
a  copy  of  the  manuscript  and  figures.  Receipt  of  your  manuscript 
will  be  acknowledged. 


Computer  Diskettes.  Authors  are  encouraged  to  submit  electron- 
ic xersions  of  manuscripts  as  well  as  printed  copies  (3.5  in.  diskettes 
in  Macintosh  or  IBM-DOS  formal).  Label  each  diskette  with  date; 
author's  name;  name  and  version  of  word-processing  program  used; 
iind  filename(s).  Software  used  to  produce  graphics  and  tables  should 
be  similarly  identified.  Do  not  write  on  diskette  labels  except  with 
felt-tipped  pen.  If  revision  of  a  manuscript  is  required  as  a  condi- 
tion of  acceptance  for  publication,  we  ask  that  an  electronic  version 
of  revision  be  supplied  to  facilitate  copyediting  and  production. 

Prior  and  Duplicate  Publication.  Work  that  has  been  published 
or  accepted  elsewhere  should  not  be  submitted.  In  special  instances, 
the  Editor  may  consider  such  material,  provided  that  permission  to 
publish  is  given  by  the  author  and  original  publisher.  Please  con- 
sult the  Editor  before  submitting  such  work. 

Authorship.  All  persons  listed  as  authors  should  have  participat- 
ed in  the  reported  work  and  in  the  shaping  of  the  manuscript;  all  must 
have  proofread  the  submitted  manuscript;  and  all  should  be  able  to 
publicly  discuss  and  defend  the  paper's  content.  A  paper  with  cor- 
porate authorship  must  specify  the  key  persons  responsible  for  the 
article.  Authorship  is  not  justified  solely  on  the  basis  of  solicitation 
of  funding,  collection  or  analysis  of  data,  provision  of  advice,  or  sim- 
ilai'  services.  Persons  who  provide  such  ancillary  services  exclusively 
may  be  recognized  in  an  Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 
permissions  to  reproduce  previously  published  material  (figures  or 
tables );  to  use  illustrations  of.  or  report  sensitive  personal  information 
about,  identifiable  persons;  and  to  name  persons  in  the  Acknowl- 
edgments section. 

Reviewers.  Please  supply  the  names,  credentials,  affiliations,  address- 
es, and  phone/fax  numbers  of  three  professionals  whom  you  con- 
sider expert  on  the  topic  of  your  paper.  Your  manuscript  may  be  sent 
to  one  or  more  of  them  for  blind  peer  review. 


Editorial  Office: 

Respiratory  Care 

600  Ninth  Avenue.  Suite  702 

Seattle  WA  98 104 

(206)  223-0558  (voice) 

(206)  223-0563  (fax) 

e-mail:  respircare(a'aarc.org 

kreilkamp@aaic.org 
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Cover  Letter  &  Checklist 

A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: 


Publication  Category:  _ 
Corresponding  Author: 
Mailing  Address: 


Reprints:      □  Yes     □  No 


Phone: 


FAX: 


E-mail  Address: 


"We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its  sub- 
mission for  publication."  Please  print  and  include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 


•First  Author: 


Author  Signature/Date, 


'Second  Author: 


•Third  Author: 


Author  Signature/Date_ 


Author  Signature/Date. 


'Fourth  Author: 


Author  Signature/Date. 


Has  this  research  been  presented  in  any  public  forum?        □  Yes     □  No 
If  yes,  where,  when  and  by  whom? 


Has  this  research  received  any  awards?         □  Yes     □  No 
If  yes,  please  describe. 


Has  this  research  received  any  grants  or  other  support,  financial  or  material?       □  Yes     □  No 

If  yes,  please  describe. 


Do  any  of  the  authors  of  this  manuscript  have  a  financial  interest  in  (or  a  commercial  or  consulting  relationship  to)  any  of  the 
products  or  manufacturers  mentioned  in  this  paper  or  any  competing  products  or  manufacturers?        □  Yes     □  No 


If  yes,  please  describe. 


I 


□  Have  you  enclosed  a  copy  of  the  manuscript  on  diskette? 

□  Is  double-spacing  used  throughout  entire  manuscript? 

□  Are  all  pages  numbered  in  upper-right  corners? 

□  Are  all  references,  figures,  and  tables  cited  in  the  text? 

□  Has  the  accuracy  of  the  references  been  checked,  and  are  they  correctly  formatted? 

□  Have  SI  values  been  provided? 

□  Has  all  arithmetic  been  checked? 

□  Have  generic  names  of  drugs  been  provided? 

□  Have  necessary  written  permissions  been  provided? 

□  Have  authors'  names  been  omitted  from  text  and  figure  labels? 
[_J  Have  copies  of  'in  press'  references  been  provided? 

1_]  Has  the  manuscript  been  proofread  by  all  the  authors? 

□  Have  the  manufacturers  and  their  locations  been  provided  for  all  devices  and  equipment  used? 
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c\ents  iind  product  problems 
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FDA  Use  Only  (Resp  Care) 
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Patient  information 


Patient  identifier 


In  confidence 


Age  at  time 
of  event: 


Date 

of  biilh: 


3  Sex 
I     I  female 

Dmale 


4   Weight 


Adverse  event  or  product  problem 


I j   Adverse  event       and/or  | ^  Product  problem  (eg  .  defects/malfunctions) 


Outcomes  attributed  to  adverse  event      | — , 

icheck  all  that  apply)  I I  (disability 

I     I  congenital  anomaly 
I     I  required  intervention  to  prevent 
permanent  impairment/damage 


O  death 


I     I  life-lhreatening 

I     I  hospitalization  -  initial  or  prolonged        LJ  other 


Date  of 
event 


4  Date  of 
this  report 


Describe  event  or  problem 


Relevant  tests/laboratory  data,  including  dates 


Other  relevant  history,  including  preexisting  medical  conditions  (eg,  allergies, 
race,  pregnancy,  smoking  and  alcohol  use,  hepatic/renal  dysfunction,  etc.) 


Mail  to:     .\1H)W\I(H  or  FAX  to: 

5600  Fishers  Lane  1 -800-FDA-01 78 

Rockville.  MD  20852-9787 


C.  Suspect  medication(s) 


1     Name  (give  labeled  strength  &  mfr;labeler,  if  known) 


2    Dose,  frequency  &  route  used 


3    Therapy  dates  (if  unknow/n.  give  duration) 


4    Diagnosis  for  use  (indication) 


6    Lot  #  (if  known) 


7    Exp.  date  (if  known) 


9    NDC  #  (for  product  problems  only) 


5     Event  abated  after  use 
stopped  or  dose  reduced 

#1  Dyes  Dno    n&' 


#2nyesn"0    Dfe"'' 


8    Event  reappeared  after 
reintroduction 

#1  Dyes  Dno    ngggfy"'' 


#2  Dyes  Dno    DggBFy"'' 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


Brand  name 


2    Type  of  device 


3    Manufacturer  name  &  address 


model  #  _ 
catalog  # 

serial  # 

lot# 

other  # 


4    Operator  of  device 

I     I  health  professional 
I     I  lay  user/patieni 
□  other: 


5    Expiration  date 


7    If  implanted,  give  date 


8     If  explanted,  give  date 


9    Device  available  for  evaluation?                (Do  not  send  to  FDA) 
I     I    yes  LH  no  EH  relufied  to  manufacturer  on 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


1      Name  &  address 


2    Health  professional? 

□   yes       □    no 


3      Occupation 


5      If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an  '  X  "  in  this  box.      Q 


4    Also  reported  to 

I     I      manufacturer 
I     I      user  facility 
i     I      distnbutor 
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Submission  of  a  report  does  not  constitute  an  admission  that  medical  personnel  or  the  product  caused  or  contributed  to  th    event. 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  death 

•  life-threatening  (real  risk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 

•  1  -800-822-7967     for  a  VAERS  form 

for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  il  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.  Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  of  Information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  for  reviewing  instructions,  searching  exist- 
ing data  sources,  gathenng  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  of  mformation. 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to 

DHHS  Repons  Clearance  Office 
Paperwork  Reduction  Project  (0910-0291) 
Hubert  H   Humphrey  Building,  Room  531-H 

Washington,  DC  20201 

FDA  Form  3500  back        PieasG  UsB  Addfoss  Provlded  Below  -  Just  F< 

Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 
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Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville,  MD  20857 

Official  Business 
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NO  POSTAGE 
NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 

OR  APO/FPO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL    PERMIT  NO.  946    ROCKVILLE,  MD 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


ME[:)^TCH 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


!Ml,!ll,nl,.l<.l,lM.I,IIJnln,llMMM,lMMI 


Not-lbr-proru  iirganizalions  arc  offcrcd  a  Irec  advertisemcnl  of  up  m  eight  lines  lo  appear,  on  a  spaee-availahle  basis,  in  Calendar  iil  livenls 
in  RESPIRATORY  CARE  Ads  for  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month 
two  months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events.  RESPIRATORY 
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Calendar 
of  Events 


AARC  &  AFFILIATES 

March  4-5  —  Rhode  Island  Society 

The  14th  Annual  Newport  Challenge  at  the  Newport  Islander  Doubletree  Hotel  on  Goat  Island.  Newport,  Rhode  Island. 
Contact:  Wayne  Forest  al(401 )  769-8758  or  Len  Duffy  at  (401 )  7."^7-70l().  ext  1672. 

May  3-5  —  Washington  Society 

The  25th  Annual  Pacitle  Northwest  Regional  Respiratory  Care  Conference  to  be  held  at  Cavanaughs  Inn  at  the  Park.  Spokane,  Washington. 

Neil  R  Maclntyre  MD  will  be  a  featured  speaker. 
Contact:  Jan  Tucker  at  (800)  464-2126. 

May  12-15  —  Region  II  for  Respiratory  Care 

The  25th  Annual  Region  II  Conference  for  the  state  affiliates  of  Ohio,  Indiana,  and  Kentucky  in  Cincinnati,  Ohio. 
Contact:  (800)  691-3046.  Mail  Box  #1,  or  visit  the  Region  II  web  site  at  http://www.bright.net/~dsibb/reg2rc.htm. 

OTHER  MEETINGS 

April  9-10  —  InfoCare 

The  Annual  Adult  Respiratory/Critical  Care  Symposium  at  the  Sheraton  Fiesta  Beach  Resort  in  South  Padre  Island,  Texas. 
Contact:  InfoCare  at  (956)  233-5645  or  fax  (956)  233-1010. 

April  15-18  —  All  Children's  Hospital  of  St  Petersburg 

"Transport  Team  Survival  in  the  21st  Century,"  a  Neonatal/Pediatric  Transport  Conference,  held  in  Clearwater  Beach.  Florida. 
CRCE:  These  sessions  (including  the  pre-conference  lab)  have  been  approved  for  22.5  credits. 
Contact:  Connie  Spadaccino  at  (813)  892-4240,  (800)  456-4543,  ext.  4240.  or  fax  (813)  892-4399. 

May  8-10  —  Medical  University  of  South  Carolina  ECMO  Service 

The  8th  annual  Southeastern  ECMO  Conference  at  the  Frances  Marion  Hotel,  Charleston,  South  Carolina. 
Contact:  Sandra  Ballard  at  (803)  792-9941. 

August  3-7  —  American  Society  of  Electroneurodiagno.stic  Technologists  &  the  Association  of  Polysomnographic  Technologists 

The  39th  Annual  Convention  at  the  Sheraton  Hotel  in  New  Orleans,  Louisiana.  Abstracts  are  accepted  through  March. 

Contact:  ASET  executive  office  at  (712)  792-2978.  fax  (712)  792-6962,  e-mail:  aset@netins.netor  visit  their  website  at  www.aset.org. 

August  27-28  —  Cleveland  Clinic  Foundation 

Horizons  in  Pulmonary  &  Critical  Care  Medicine  held  at  the  Cleveland  Clinic's  Bunts  Auditorium.  Cleveland,  Ohio. 
CRCE:  Has  been  approved  for  Category  1  accreditation. 
Contact:  (800)  762-8173,  (216)  444-5695,  or  fax  (216)  445-9406. 
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July  17-19.  1998 
Naples.  Floricja 


Respiratory  Care  •  February  '98  Vol  43  No  2 


1.5,3 


Sound  Images,  Inc.  Audio  Tape  Order  Form 
AARC  Post-Conference  Audio  Tape  Specials 


4f 

American  Association  for  Respiratory  Care 

43rd  International 
Respiratory  Congress 

December  6-9,  1997 
New  Orleans,  Louisiana 

Missed  the  43rd  International  Respiratory  Congress  held  December  6-9,  1997  in  New  Orleans,  Louisiana? 

Here  is  your  chance  to  acquire  the  v  aiuable  infomiation  that  was  presented  by  purcahseing  audio  tapes  of  the  presentations.  You 

can  order  directly  from  Sound  Images,  Inc.  by  phone  (303)  649-181 1.  by  fax  (303)  790-4230,  by  mail  to  7388  S.  Revere  Pkwy., 

Suite  806,  Englewood,  CO  801 12,  or  by  email  to  SoundImages@compuserve.com.  Please  allow  21  days  for  delivery. 
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3  Any  12  tapes  in    1    FREE  Albums 

$  297.00    (Save 

$  48.00) 
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J  Any  12  tapes  in    1    FREE  Albums 

$  396.00    (Save 

$  64.00) 

G    AARC97-()()    50  ^ears  of  Respiratory  Care,  Roheit  R.  WeiUulwr 
G   AARC97-01    Keynote  Address.  «/(7),/;</ A-/.  Scnishy 

□  AARC97-03    Long-Term  Acute  Care  Hospitals,  David  E.  Most-ley 

□  AARC97-04    Part  1 -Mechanics:   How  the  Lungs  Work  and  How 

Diseases  Affect  Them,  Kcnncih  P.  Sli'iiibeii> 

□  AARC97-05    How  To  Implement  a  Program,  Jiilii'ii  M.  Rdx 

□  AARC97-06    How  To  Write  a  Business  Plan  and  Market  Your 

Program,  Trinn  M.  Liinlwig 

□  AARC97-07    More  Reimbursement,  Julien  M.  Roy 

□  AARC97-08    Outcomes,  Outcomes,  Outcomes,  Trina  M.  Limberg 

□  AARC97-09   Competency  Assessment  -  Who  Needs  It?, 

Robert  R.  Ftuck.  Jr 
Q   AARC97-10    Development  of  Age-Specific  Education  Material, 
Melvci  Proudtock 

□  AARC97-11    PeerAssessment  CanTakcthe"YUK!"  Outof 

Performance  Appraisals,  Scot!  Reislad 

□  AARC97-12    Telemedicine  in  Home  Care,  Nicholas  J.  Macmillan 
Q   AARC97-I3    The  Go-Goes,  the  Slow-Goes,  and  the  Can't-Goes: 

Assessing  the  Aging  Adult,  John  E.  Carlson 
Q   AARC97-14    I've  Fallen  and  I  Can't  Get  Up!:  Promoting  Home 

Safety  lor  the  Older  Patient,  Mekiine  Giordano 
Q   AARC97  15    Nobody  is  "Moving"  -  What  Do  We  Do  With  Our 

Time?,  Jerry  A.  Fochi 
a   AARC97-16    Ventilation  "Moves"  (Oscillation,  Nitric  Oxide, 

Conventional)  -  Their  Uses  in  Transport, 

Kathleen  S.  Adams 

□  AARC97-17    Difficult  "Moves":  Difficuh  Airways  and  Difficult 

Places,  Kathleen  S.  Adams 

□  AARC97-18    Workshop:  Disease  Management  Across  the  Continuum, 
2  tapes  George  G.  Burton.  Jeanne  Pollock.  Judy  Tietsort 

□  AARC97-21    The  "Whys"  and  "Wherefores"  of  Measuring  Outcomes 

in  Respiratory  Critical  Care,  William  J.  Sibbald 

□  AARC97-22    Star  Trek  Respiratory  Care:   Going  Where  No  One 

Has  Gone  Before  with  Telemedicine,  Michael  W.  Runge 
Q   AARC97-23    Use  of  Invasive  Monitoring  in  a  Patient  in  Acute 

Respiratory  Failure,  7()/i/(  W.  Hoyi,  Cliarles  G.  Diirhin.  Jr 

□  AARC97-24    Experiences  in  Developing,  Selling,  and  Managing  a 

DME  Company-Based  Asthma  Education  and 

Intervention  Program,  Joseph  .S.  Lewarski 
Q   AARC97-25    Competency  Documentation  for  JCAHO  and 

Performance  Improvement,  Daniel  J.  Grady 
Q   AARC97  26    Part  2-Gas  Exchange:   Getting  Oxygen  In  and  CO2 

Out-Practical  Applications,  Kenneth  P.  Steinberg 

□  AARC97-27    Pulmonary  Rehabilitation  and  the  Non-obstructive 

Lung  Disease  Patient,  Jolin  E.  Hodgkin 

□  AARC97-29    Pressure-Controlled  Ventilation  (PCV):   What's 

with  the  Pressure?,  Marsliall  L.  Post 
a   AARC97  30    Patient-Driven  Protocols  To  Help  Control 

Utilization,  Kevin  /..  Shrnke 
Q   AARC97-3 1    Financial  Tools  for  Today's  Manager,  Kevin  L.  Shrake 
Q   AARC97-32    "Partnering"  in  Health  Care,  Karen  ./.  Stewart 

□  AARC97-33    Program  Overview;  Medical  Direction  of 

Respiratory  Care:   Past  &  Present,  James  K.  Siollcr 
The  inactive  Medical  Director:   What  Can  Anyone 
Do?,  George  G.  linrton 
RCP/Medical  Director  Team,  David  M.  Hums 
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RCP/Medical  Director  Interactions  Outside  the 

Hospital  Environment,  Ricliard  Slieldon 

Ask  the  Experts!,  James  K.  Sloller  George  G.  Burton, 

Richard  Sheldon.  David  M.  Burns 

Prolonged  Weakness  Following  Neuromuscular 

Blockade:   Etiology  and  Prevention,  John  W.  Hoyi 

Introduction:  Why,  How,  When,  Types  of  IXibes, 

and  Problems,  Mike  Harrell 

Impact  Ttacheostomy  on  Quality  of  Life,  Maiy  Sprenmlli 

Weaning  and  Decannulation:   Swallowing  Studies 

and  How  To  Decannulate,  Mike  Harrell 

Communication  Alternatives  for  the 

Tracheostomized  Patient,  Mary  Spreinnlli 

Monitoring  and  Delivery  of  Inhaled  Nitric  Oxide, 

Robert  M.  Kacmarek 

Use  in  Adults,  Richard  D.  Branson 

Use  in  Pediatrics,  Cardiac  Surgery  and  Sickle  Cell 

Anemia,  Peter  Betit 

Use  in  Neonatal  Hypoxemic  Respiratory  Failure, 

John  E.  Thompson 

Financial  Analysis  of  Home  Care  Business 

Operations,  Patrick  J.  Dunne 

Merging  Sales  and  Clinical  Skills,  Robert  W.  King 

Clinical  Products'  Development  and  Marketing, 

Patrick  J.  Dunne 

A  Success  Story  in  Home  Care:   Development  and 

Management  of  a  Home  Infant  Apnea  Monitoring 

Program,  Joseph  S.  Lewarski 

Mechanical  Ventilation:  The  Next  50  Years, 

Neal  R.  Maclnryre 

The  Practice  of  Routine  Ventilator  Checks, 

John  W.  Salyer 

Techniques  for  Inclusion  of  Respiratory  Care 

Services  as  Part  of  Managed  Care  Contracts, 

Colleen  Biltner  Jeanne  M.  Pollock 

The  "Shocking  Truth"  in  a  Pulmonary  Function 

Lab:   How  To  Get  to  the  Bottom  of  Unexplained 

Dyspnea,  Fernando  Martinez.  John  \V(dd 

Neurologic  and  Cellular  Causes  for  Dyspnea:  A 

Neurologist's  Viewpoint,  John  Wald 

Case  Studies  for  Unexplained  Dyspnea  Connected 

with  Neurologic  Disorders,  Fernando  Martine: 

An  Approach  to  Technology  Assessment, 

David  H.  Walker 

Critical  Care  is  Expensive,  Jeff'  Hoydii 

Standardization  of  Technology  -  A  Case  Study, 

Cele.ste  Beal 

Part  .3-Acid-Base  Balance:   How  It  Works  and 

What  Can  Go  Wrong,  Robert  B.  Schoene 

Home  Care  in  Europe;  Socialized  Medicine; 

Epidemiology  of  Home  Mechanical  Ventilation  in 

Europe;   The  Providers  of  Respirator)  Home  Care 

Ser>ices  in  Europe,  Patrick  U'gcr  Sus{m  .Sortor  Leger 

How  Did  the  Dinosaurs  Breathe?,  David  J.  Pierson 

Pulmonary  Negligence  -  .\  Mock  Trial,  .\.  /..  DeWiti. 

Edward  Richards 


□  AARC97-71 
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a   AARC97-77A 
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and  85 

□  AARC97-86 

□  AARC97-87 

□  AARC97-89 

□  AARC97-90 
a   AARC97-91 


Understanding  All  That  Jazz. ..The  New 
Inlant/Pedlatric  Ventilators,  Charlcx  IS.  Spearman 
A  Nightingale's  Song:   Outcomes  of  Pediatric 
Mechanical  Ventilation,  John  W.  Salver 
Liquid  Ventilation:   From  the  Ahyss  to  the  Bedside, 
Jc'tnicirc  A.\xi'lin 

Meeting  Aerosol  Delivery  Challenges  during 
Pediatric  Mechanical  Ventilation,  Michael  McPeck 
My  Baby's  Singing  the  Blues. ...lazz  Him  Up  with 
Waveforms!,  Kaiic  Sahalo 

Invasive  Bi-Level  Pressure  Ventilation  in  Neonates, 
Infants,  and  Children:  A  Retrospective  on  Three 
Years  of  Utilization,  Curtis  ,/.  Bauer 
International  Respiratory  Care:  Around  the  World 
in  Four  Hours,  Jerome  M.  Sullivan.  Suhluiree 
Suwanjiitlui.  Alan  C.  Biggs 

International  Respiratory  Care:  Around  the  World 
in  Four  Hours,  Toshihiko  Koga.  R.  Vijai  Kumar. 
Hector  Leon  Garza 

International  Respiratory  Care:  Around  the  World 
in  Four  Hours,  Pierre  Emery.  Tamotsu  Sugimoto. 
Airton  Stinglein  Crespo.  Kamanutin  Jaalum 
Medicare  Denials:  The  Payer's  Perspective, 
Melvin  ,4.  Welch.  Jr 

Medicare  Denials:  The  Provider's  Perspective, 
Tami  Carter 

Reimbursement  of  Respiratory  Care  Services  in 
Skilled  Nursing  Facilities,  Gary  A.  Gruver 
Fraud  and  Abuse  Activities  in  Post-acute  Care 
Settings  and  Their  Effect  on  Respiratory  Care; 
Panel  Discussion,  Panelists:  K.  Cornish.  T.  Carter  G. 
Gruver  M.  Welch 

Five  Things  I  Learned  This  Year  about  Lung- Volume- 
Reduction  Surge-v/Five  Things  I  Learned  This  Year 
About  Creating  Credibility  Outside  Respiratory 
Care,  Catherine  M.  Foss/Barbara  L.  Butler 
Five  Things  I  Learned  This  Year  about  the  Treatment 
of  COPD/Five  Things  I  Learned  This  Year  About 
Point-of-Care  Testing,  David  J.  Pierson/Catherine  M.  Foss 
Five  Things  I  Learned  This  Year  about  Patient 
Compliance  through  Education,  Gretchen  Lawrence 
Your  Profession:  Agency  Updates  -  AARC- 
JRCRTE-NBRC,  Keny  E.  George.  Carole  J.  Miller. 
Benjamin  F.  George 

Part  1-Ventilator-Associated  Pneumonia: 
Pathogenesis  and  Risk  Factors,  Marin  H.  Kollef 
Part  2-The  Prevention  of  VAP  in  the  Year  2000, 
Marin  H.  Kollef 

The  Bronchial  Provocation  Challenge:   Meeting  the 
ATS  Guidelines,  Charles  G.  Irvin 


□  AARC97  92    Successful  Strategies  for  Blood  (ias  Labs  to  Meet 

the  Regulations  (.JCAHO,  CAP,  CLIA)  and  Pass 
Inspections,  Sharon  S.  Ehnneyer 

□  AARC97-93    Pulmonary  Function  Testing:   What  Do  You  Need 

and  When  Do  You  Need  It?,  Charles  G.  Inin 
Q   AARC97-94    How  Can  I  Manage  the  Information  Explosion?, 
Shelley  C.  Mishoe 

□  AARC97-95    How  Can  I  Tell  If  What  They  Say  Is  True?, 

Joseph  L.  Rau 

□  AARC97-96    What  Do  The  Numbers  Mean?,  Crystal  L  Dunlevy 
G   AARC97-97    Part  4-Exercisc:   Normal  and  Abnormal  Responses 

and  How  To  Use  Them,  Robert  B.  Schoenc 

□  AARC97-99    Report  from  the  1996  Consensus  Conference, 

Neil  R  Maclnlyre 

□  AARC97-100  What  Do  I  Need  To  Know  about  the  Lung 

Transplant  Patient?.  Patricia  Ann  Doorley 

□  AARC97  101    Ventilator  Care  Should  Be  Done  by  Credentialed 

and  102    Respiratory  Practitioners/Point-of-Care  Testing 
Improves  Outcomes,  Karen  J.  Stewan.  Robert  M. 
Kacmarek.  Sharon  S.  Ehnneyer  Susan  B.  Blonshine 
Q   AARC97  103    The  6-Minute  Walk  Is  Nothing  When  Compared  to  a 

and  104   Complete  Exercise  Evaluation/Charting  Should  Be 
Done  by  Exception  Instead  of  by  Conventional 
Means,  Cia-I  Mottram.  Gretchen  Lawrence.  Patricia 
Ann  Doorley.  Gary  W.  Kauffman 

□  AARC97-105  Managed  Care  Curricula,  Shelley  C  Mishoe 

□  AARC97-106  Wellness  and  Disease-Prevention  Curricula, 

William  F  Galvin 
Q   AARC97-107  Disease  Management  Curricula,  Joseph  L.  Rau 

□  AARC97-108  Gerontology  Curricula,  Helen  M.  Sorenson 

□  AARC97-109  Smoking  Cessation  Curricula,  Crystal  L  Dunlevy 

Q   AARC97- 1 1 0  Guidelines  for  the  Diagnosis  and  Management  of  Asthma: 
The  Expert  Panel  Report  II,  Allan  T.  Luskin 

□  AARC97-111   Impact  on  Quality  of  Life:   Recent  Advances  in 

Asthma  Management,  Andrew  P.  Greening 
Q   AARC97-1 12  Safety  and  Efficacy  of  Steroids  in  Asthma, 
Allan  T.  Luskin 

□  AARC97-1 13A  A  Cost-Effective  Program  for  Children 

Hospitalized  with  Asthma,  Timothy  R.  Myers 

□  AARC97-1I3B  Panel  Discussion:   Drugs  and  Medications  -  What's 

Right  and  What's  Wrong,  Andrew  P.  Greening. 

Allan  T.  Luskin.  Timothy  R.  Myers 
a   AARC97-114  Pre-hospital  and  Inter-hospital  Transport,  Vt'/n  ,4.  fee /(/ 
Q   AARC97-1 15  Ventilation  during  Transport  and  Diagnostic 

Studies  in  Acute  Care  Hospital,  Robert  S.  Campbell 
Q   AARC97-1 16  Ventilatory  Support  in  the  Operating  Room, 

Charles  G.  Durbin.  Jr 

□  AARC97- 1 1 7  Use  of  Ventilators  in  the  Home,  Robert  M.  Kacmarek 
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Blood  Pressure  (BP)  Monitor. 

The  Accutracker.  produced  by  SunTech 
Medical  Instruments,  gathers  a  series 
of  BP  readings  during  a  patient's  nor- 
mal routine.  By  implementing  the  aus- 
cultatory technique  with  R-wave  gat- 
ing, the  monitor  can  reduce  the  effects 
of  patient  motion  to  gather  accurate  data, 
acording  to  a  SunTech  press  release. 
Accutracker  monitors  several  factors: 
systolic  and  diastolic  pressures,  heart 
rate,  time  period  averages,  and  blood 
pressure  load.  The  data  may  be  down- 
loaded to  SunTech's  Accuwin  report- 
ing software  for  interpretation  and  di- 
agnosis. A  variety  of  applications  in- 
clude episodic  hypertension,  evaluation 
of  drug  resistance,  and  evaluation  of  BP 
changes  in  nocturnal  angina.  For  more 
information  about  ambulatory  BP  tech- 
nology, circle  number  160  on  the  Read- 
er Service  Card. 
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FXiME  Control  Systems.  PCI  Med- 
ica  Inc  introduces  new  wall-mounted 
systems  designed  for  smaller  spaces 
where  full-size  glutaraldehyde  fume 
hoods  are  not  an  option.  According  to 
a  press  release  I'rom  PCI.  a  baflle  sys- 


tem produces  a  laminar  flow  across  the 
soaking  bowl  to  safely  draw  fumes  away 
from  the  operator  into  a  neutralizing  fil- 
ter. Five  models  range  in  size  from  1 8.5 
in.  to  5 1  in.  and  are  available  with  an  op- 
tional floor  switch  for  hands-free  op- 
eration. For  complete  technical  specifics, 
circle  Reader  Service  Number  161 . 


Oxygen  Mounting  System.  De- 
signed for  vigorous  use  in  a  variety  of 
applications,  the  Omniox  line  of  equip- 
ment is  useful  in  settings  where  speedy 
access  to  oxygen  is  critical.  Produced 
by  Doxx  Technology  Services  Inc.  this 
time-saving  family  of  products  features 
stainless  steel  construction  and  exclu- 
sive pressure  terminal  ring  connectors. 
The  entire  line  is  compatible  with  many 
typical  flowmeters,  regulators,  and  cylin- 
(.ier  wrenches,  and  custom  configurations 
are  available.  For  more  details,  circle 
Reader  Service  Number  162. 


Education  Products.  The  Nation- 
al Association  for  Medical  Equipment 
Services  (NAMES)  announces  the  avail- 
ability of  3  education  prcxlucts:  NAMES 
1997  liuiiistiy  Suney:  Rcimhiirsenicnl 
Strategies  for  Home  Medical  Ec/iiipmeiit 
ill  Managed  Care,  a  manual;  and  Build- 
ing an  HME  Network  for  Managed  Care 
Success,  a  workbook.  A  NAMES  press 


release  claims  the  Sur\ey  provides  in- 
sight into  the  fiscal  growth  of  health  care 
industries:  that  the  manual  explores  re- 
imbursement issues  for  home  health  care; 
and  that  the  workbook  offers  guides  for 
developing  marketing  goals  for  new 
home  care  networks.  NAMES  members 
receive  a  discount  on  these  materials.  For 
pricing  details,  order  forms,  or  Fax-on- 
Demand  information,  circle  Reader  Ser- 
vice Number  163. 


Lactate  Monograph.  Nova  Bio- 
medical publishes  Review  of  Diagnostic 
Uses  of  Lactate  in  Critical  Care.  The 
30-page  monograph  cites  236  refer- 
ences, reviews  oxygen  and  lactate  dy- 
namics, interprets  lactate  measures  and 
causes  of  elevated  lactate,  and  compares 
lactate  with  other  markers.  Nova  claims 
that  the  monograph  is  a  resource  for  use 
in  a  variety  of  emergency  and  critical 
care  situations,  such  as  acute  myocar- 
dial infarction,  acute  respiratory  distress 
syndrome,  chronic  obstructive  pul- 
monary disease,  respiratory  therapy, 
surgery,  and  trauma.  For  a  free  copy  of 
the  monograph,  circle  Reader  Service 
Number  164. 
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Oral  Spray  for  Smokers.  MGA 

Development  Coip  (;m  affiliate  of  Health- 
Scan  Inc)  introduces  Citrol'"  Oral  Spra>. 
a  dietary  supplement  formulated  as  an 
allemativc  to  smoking.  Designed  for  use 
in  Ihc  workplace,  restaurants,  hotels,  air- 
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planes,  and  other  smoke-free  environ- 
ments, the  pocket-sized  spray  can  help 
individuals  cope  with  immediate  crav- 
ings by  simulating  the  tracheal  sensa- 
tions produced  by  cigarette  smoke.  The 
main  ingredient,  citric  acid,  can  tem- 
porarily reduce  the  desire  to  smoke, 
without  using  nicotine  or  stimulants,  ac- 
cording to  claims  made  in  an  MGA 
press  release.  Circle  Reader  Service 
Number  165  for  more  information. 


Oximeter  with  Waveform.  Npb 

-195  Pulse  Oximeter  with  Plethysmo- 
graphic  Waveforms  is  now  available 
from  Nellcor  Puritan  Bennett.  The  com- 
pany says  that  the  NPB- 1 95  features  an 
easy-to-read  liquid-crystal  display  for 
viewing  plethysmographic  waveforms 
and  up  to  24  hours  of  patient  trend  data. 
In  addition,  the  oximeter  features  an  in- 
ternal power  supply,  printing  capabil- 
ities, audible  and  visible  alarms  for  high- 
low  saturation  and  pulse  rate.  To  meet 
multilingual  needs,  the  software  is  ca- 
pable of  configuring  in  English.  French, 
Spanish.  Italian.  Dutch.  Portuguese,  and 
German.  For  more  information  from 
Nellcor  about  the  oximeter,  circle  Read- 
er Service  Number  166. 


Software  Update.  Principia  Prod- 
ucts Inc  releases  the  updated  Remark 
Office  OMR  Version  4.0  software.  Ac- 
cording to  Principia.  the  new  version  is 
more  flexible  and  easier  to  use.  Remark 
is  available  for  use  with  Windows  3.1, 
Windows  95.  and  Windows  NT.  Fur- 
thermore, the  company  says  that  the  soft- 
ware supports  more  than  30  output  for- 
mats, including  Access,  Excel,  and  Fox 
Pro.  More  training  features,  wider  flex- 
ibility for  answer  keys  and  test  points, 
and  extended  options  for  student  reports 
are  also  added.  For  details,  circle  Read- 
er Service  Number  167. 


Policy  and  Procedure 
Manual 

Save  time  and  money  by  making  your 
department  more  efficient  with  the  Policy 
and  Procedure  Manual.  Its  130  pages  of 
policies  and  procedures  cover  the  aspects 
of  administrative  and  clinical  respiratory 
care  for  both  adult  and  pediatric  practice. 
Sections  on  administrative  policies,  thera- 
peutics, clinical  monitoring,  and  mechani- 
cal ventilation.  Standardized  formats 
include  objectives,  indications,  equipment, 
policies,  contraindications,  troubleshoot- 
ing, procedures,  hazards,  and  assessment 
of  effectiveness. 

Item  BK6  $60  ($70  nonmembers) 

Uniform  Reporting  Manual 

The  Uniform  Reporting  Manual  provides 
you  with  nationally  recognized  standards 
for  documenting  workload  units  and  time 
standards.  Includes  patient  assessment 
activities  and  covers  bronchial  hygiene, 
supplemental  oxygen,  airway  care,  diag- 
nostic tests,  and  cardiovascular  diagnos- 
tics. In  addition,  there  are  chapters  on 
"Clinical  Activities  Without  Time  Stan- 
dard" and  "Management  Support  Activi- 
ties." BytheAARC.  1990.  updated  1993. 
Binder,  165  pages. 

Item  BKl  $65  ($85  nonmembers) 

Respiratory  Home  Care 
Equipment 

Respiratory  Home  Care  Equipment 
exclusively  covers  home  care  equipment 
with  practical  applications  and  charts  on 
oxygen  concentrators,  liquid  units,  air 
compressors,  and  home  care  ventilators. 
An  invaluable  book  for  the  home  care  prac- 
titioner and  equipment  technician.  Details 
home  care  devices,  cleaning,  disinfecting, 
and  monitoring  procedures  to  minimize 
infection.  Includes  guides  for  educating 
staff  on  equipment,  therapy,  patient 
assessment,  and  safety.  Features 
procedures  for  gas  administration  and 
monitoring  devices,  humidifiers  and  nebu- 
lizers, artificial  airways  and  resuscitators, 
respirators,  and  ventilators.  By  Steven  P. 
McPherson.  Hardcover,  192  pages,  141 
illustrations,  Stables.  1988. 

Item  BK7  $6  ($12  nonmembers) 


A  Study  of  Chronic 
Ventilator  Patients  in  the 
Hospital 

Chronic  ventilator-dependent  patients  are 
costing  American  hospitals  more  than  $9 
million  per  day  according  to  this  Gallup 
study  conducted  for  the  AAflC.  This  impor- 
tant study  provides  information  on 
patients  who  depend  on  life-support 
systems;  why,  how,  and  where  they  are 
being  treated;  and  the  cost  of  treatment. 
47 pages,  9  tables.  18  figures. 

Item  BK20  $25  ($50  nonmembers) 

The  AARC  Human 
Resources  Survey: 
A  Study  of  Respiratory 
Care  Human  Resourceslin 
Hospitals 

Covers  a  wide  range  of  human  resource 
issues,  including  compensation,  numbers 
of  full-time  equivalents,  job  vacancy  rates, 
education,  oredentialing,  and  licensure. 
Even  includes  information  on  age,  sex,  and 
years  of  experience.  Includes  comprehen- 
sive summary,  position  profiles,  salaries, 
education,  experience,  credentials,  and 
regional  demographics.  Vacancies  are 
inventoried.  68  pages,  66  tables. 

Item  BK12  $35  ($50  nonmembers) 

A  Study  of  Respiratory 
Care  Practice 

This  study  examines  the  practice  of  respf 
ratory  care  in  today's  health  care  environ- 
ment and  how  hospital  reorganization  is 
affecting  the  profession.  Includes  chapters 
on  medical  direction,  current  respiratory 
care  services,  nontraditional  services,  res- 
piratory care  protocols,  and  hospital 
service  reorganization.  38  pages, 
34  tables,  IS  charts. 

Item  BK17  $20  ($40  nonmembers) 


¥0  ORDER 
CALL 


ANERICJiN  JISSOCimiOH 
FOR  BESPIRAYORr  CARE 


Notices 


Notices  of  competitions,  scholarships,  fellowships,  examination  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  March  issue. 
February  I  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mall  notices  to  RESPIRATORY  CARE  Notices  Dept.  1 1030  Abies 
Lane.  Dallas  TX  75229-4593. 


Send  New  Manuscripts  to 
the  Seattle  Editorial  Office 


David  I  Pierson  MD,  Editor 

E-mail:  pierson@aarc.org 

Katherine  KreilJiamp,  Editorial  Assistant 
E-mail:  kreilkamp@aarc.org 


Respiratory  Care 
Seattle  Editorial  Office 

600  Ninth  Avenue 

Suite  702  VOICE:  (206)  223  0558 

Seattle  WA  981 04  FAX:  (206)  223  0563 


4 

Helpful  LUeb^Sites 

«► 

American  Association  for  Respiratory  Care 

http://www.aarc.org 

—  Current  job  listings 

—  American  Respiratory  Care  Foundation 

i> 

fellowships,  grants,  &  awards 

.^> 

—  Clinical  Practice  Guidelines 

National  Board  for  Respiratory  Care 

^s 

http://www.nbrc.org 

Respiratory  Care  online 

http://www.rcjournal.com 

F^ 

—  1997  Subject  and  Author  Indexes 

—  Electronic  submission  of  Open  Forum  abstracts 

—  Contact  the  editorial  staff 

Q 

The  American  Colleqe                         ^Wm. 

of  Chest  Physicians                      1^  jS5 

http://www.chestnet.org                  __l''^'  <-j 

I 


1 998  Health  Outcomes 
Research  Grants  Available 
from  Hoechst  Marion  Roussel 

Researchers  may  apply  for  $5. ()()()  to 
$100,000  grants  to  fund,  in  full  or  in 
part,  outcomes  research.  The  grants, 
for  research  in  cardiovascular  dis- 
eases, neurosciences,  oncology,  respi- 
ratory diseases,  endocrinology,  rheu- 
matology, and  infectious  diseases, 
are  available  from  Hoechst 
Marion  Roussel. 

To  be  eligible  for  the  1998  ACCORD 
(A  Company-Wide  Commitment  to 
Outcomes  Research  &  Development) 
Grants,  research  must  advance  knowl- 
edge in  health  outcomes  research  or 
investigate  health  outcomes  research 
issues  related  to  a  specific  therapeutic 
domain  or  product  or  a  specific  thera- 
peutic domain  or  product  compared  to 
another  intervention.  Grants  are  eval- 
uated on  a  variety  of  criteria  including 


scientific  merit  and  contribution  to 
the  health  care  system  and  to  society. 

For  an  application,  call  (800)  867- 
7001.  Completed  applications  must 
be  received  by  May  1,  1998.  Grants 
will  be  awarded  in  October. 


New  Federal  Register 
Notices  Now  Available 

The  Center  for  Devices  and  Radiologi- 
cal Health  announces  the  publication 
of  new  Facts-on-Demand  FOD  notices 
in  the  Federal  Register.  The  new  pub- 
lications: FOD#774 — Medical  Devices; 
Preemption  of  State  Product  Liability 
Claims;  Proposed  Rule;  FOD#607— 
Rebuilders,  Reconditioners,  Services, 
and  "As  Is"  Remarketers  of  Medical 
Devices;  Review  and  Revision  of 
Compliance  Policy  Guides  and  Regu- 
latory Requirements;  Request  for 
Comments  and  Information;  Proposed 


Rule;  and  FOD#513— Medical  Devices: 
Reports  of  Corrections  and  Removals; 

Stay  of  Effective  Date  of  Information 
Collection  Requirements;  Stay  of 
Effective  Date  of  Final  Regulation. 
For  more  information  about  Facts- 
on-Demand  call  (800)  899-0381  or 
(301)  826-0111.  The  FOD  system  is 
also  on  the  Internet  at  www.fda.gov/ 
cdrh/fedregin.html. 


NAMES  1998  Education, 
Conference  Schedule  Set 

The  National  Association  for  Medical 
Equipment  Services  (NAMES) 
announces  its  1998  national 
conferences  and  regional  education 
seminars.  For  information  about 
upcoming  events,  call  the  NAMES 
Education  &  Meeting  Department  at 
(703)  836-6263,  or  visit  the  web  site: 
www.names.org. 
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Notices 


The  National  Board  for  Respiratory  Care — 1998  Examination  Dates  and  Fees 


Examination 

CRTT  Examination 


RRT  Examination 


CPFT  Exaniniation 
RPFT  Examination 


Perinatal/Pediatric  Respiratory 
Care  Specialty  Examination 


Examination  Date 

July  II.  1998 

Application  Deadline;  May  1,  1998 

November  14.  1998 

Application  Deadline:  September  1.  1998 

June  6,  1998 

Application  Deadline;  February  1.  1998 


Decembers,  1998 

Application  Deadline;  August  1.  1998 

June  6,  1998 

Application  Deadline;  April  1.  1998 

Decembers,  1998 

Application  Deadline.  September  I.  1997 

March  14.  1998 

Application  Deadline;  November  1.  1998 


*In  1999.  this  examination  fee  will  increase  by  $20. 


Examination  Fee 

$100  (new  applicant)' 

60  (reapplicant)* 

100  (new  applicant)* 

60  (reapplicant)* 

120  Written  only  (new  applicant) 

80  Written  only  (reapplicant) 

130  CSE  only  (all  applicants) 

250  Both  (new  applicant) 

210  Both  (reapplicant) 

130  (new  applicant) 

100  (reapplicant) 

180  (new  applicant) 

150  (reapplicant) 

180  (new  applicant) 

150  (reapplicant) 


For  information  about  other  services  or  fees,  write  to  the  National  Board  for  Respiratory  Care, 
5310  Nieman  Road,  Lenexa  KS  66214,  or  call  (913)  599-4200.  FAX  (913)  541-0156,or  e-mail:  nbrc-info(s>nbrc.org 
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It's  easy  to  see  why  TheraPEP  is  becoming 
the  PEP  therapy  device  of  choice. 
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Easy  to  use. 

COPD  parients  can  master  Positive  Expiratory  Pressure  therapy  quickly  and  maintain  an  etFective  continuum  of  care  away  liom  hospital. 
TheraPEP  improves  secretion  clearance,  facilitates  opening  ot  airways  and  may  be  used  for  the  treatment  of  atelectasis. 

Easy  to  tolerate. 

TheraPEP  may  reduce  the  need  for  postural  drainage,  and  is  ideal  for  patients  unable  to  tolerate  convention.il  chest  physiotherapy 

Easy  to  read. 

Highly  visible  pressure  indicator  provides  immediate,  visu,il  teedback  from  any  angle. 

Easy  to  adjust. 

Slx  iixed  orifice  options  allow  physicians  to  prescribe  appropriate  flow  resistance  levels  tor  each  patient. 

Easy  to  carry. 

Draw-string  bag  lets  patients  carry  TheraPEP  convemendy  and  discreetly 

Easy  to  clean. 

Durable  plastic  construcrion,  removable  base,  and  hnear,  valved  resistor  promotes  easy  cleaning. 

Easy  to  order. 

To  order  your  TheraPEP  or  a  free  catalog  of  DHD  quahty  respiratory  care  products,  call  toll-free  today 
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7200       SERIES 


HOW  DO  YOU  CREATE  A  BILLION-HOUR  VENTILATOR? 

Design  it  as  a  platform  for  future  technologies 
and  build  it  with  high  quality  materials  and 
manufacturing  processes.  Support  it  with  a 
responsive  service  organization.  Offer  a  compre- 
hensive program  of  preventive  maintenance. 
Develop  options  such  as  Flow-by"and  the  7250* 
Metabolic  Monitor  to  upgrade  performance  and 
increase  patient  comfort  and  safety.  And  provide 
systematic,  professional  clinical  education  to 


help  therapists  and  physicians  further  the  science 
of  ventilation. 

Today,  after  14  years  and  more  than  a  billion 
hours  of  reliable  performance,  the  7200'  Series  is 
the  world's  most  widely  used  line  of  ventilators. 
And  when  our  next-generation  ventilators  become 
available,  you  can  be  sure  that  they  will  incorporate 
the  characteristics  common  to  all  Nellcor  Puritan 
Bennett  products.  Including  long  life. 

For  more  information  call  1-800-NELLCOR. 


NELLCOR  PURITAN  BENNETT. 


CELEBRATING    A    BILLION    HOURS 


OF     RELIABLE     PERFORMANCE 
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